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Increased Stands, Bigger Yields, More 
Profits when Potato Seed Pieces Are 
Treated with 


ORTHOCIDE 


75 Seed Protectant 


ORTHOCIDE not only protects potato seed pieces from seed rot and 
damp-off at planting, but this treatment continues its protective work 
after planting. Result—much greater production—growers report from 
17%, to 100%, increase in stands! Also potato seed pieces dipped in 
an ORTHOCIDE 75 Seed Protectant dilution can be held several days 
without deterioration—thus enabling growers to cut pieces in advance 
of planting, without costly, time-consuming interruptions to cut more 
pieces. 


CALIFORNIA SPRAY-CHEMICAL CORP. 
ORTHO, 


TM'S ORTHO, ORTHOCIDE REG. U.S. PAT. OFF. 


THE “STANDARD” 


Potato and Onion Grader 


Not enly “STANDARD” but “SUPERIOR” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N. Y. 


Prote* 
ne 
ce 
‘ 
I 
| 
ay 
Me 
one 
= 
> 


Potash and Potatoes 


In checking your yields, did a big percentage of No. 1, 
high-quality potatoes indicate that your crop was able to 
get enough potash? If not, consult your official agricultural 
adviser or experiment station about the fertility of your 
soil. Potatoes are greedy feeders on potash. For a good yield 
of No. 1’s, soil and fertilizer should supply at least 200 lbs. 
of available potash (K.O) per acre. Write us for free in- 
formation. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N. W. Washington 6, D. C. 


Member Companies: American Potash & Chemical Corporation e Duval 
Sulphur & Potask Company e Potash Company of America e 
Southwest Potash Corporation * United States Potash Company 


LOCKWOOD HAS THE 
MACHINE FOR YOU! 


BRING US YOUR 
POTATO PACKAGING 
PROBLEMS ... 


At right is Hopper Model set-up 
in pairs . . . Multiple units 
equipped with lock-brake casters 
... All machines may be equipped 
with either hand operated or solen- 
oid bag holders. 


—— Complete Line of Potato and Onion Equipment —— 
rupert. 10a. LOCKWOOD GRADER CORP. anrico. wise 


MONTE VISTA. COLO. GERING NEBR. GRAND FORKS, N. D 
PRESQUE ISLE. MAINE 
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GROW MORE 


BUSHELS 
OF 


QUALITY 
POTATOES 


... with a fertilizer containing DOUBLE POWER 


WATER-SOLUBLE DOUBLE SULFATE OF POTASH-mAGNESIA 
(K2S04 . 2MgSO«) 22% K20 — 18% MgO 


Well-shaped, mealy potatoes with high 
specific gravity are wanted by potato bye 
essors, potato chip manufacturers and the 


Soluble magnesium is one of the key factors in 
the growth of high yields of top-grading potatoes. 
Tests have shown that 40 pounds of soluble mag- 
nesium per ton of mixed fertilizer produced yield 
increases ranging from 13 to 120 bushels of high 
quality potatoes per acre. Sul-Po-Mag in a quality 
mixed fertilizer gives the crop the magnesium it needs. 
And it also supplies potassium sulfate, a premium form 
of potash that is low in chloride and which boosts both 
production and quality. 


The balanced combination of water-soluble magnesium sul- 

fate and potassium sulfate in Sul-Po-Mag has increased potato 
profits for thousands of growers. Sul-Po-Mag is available in 
many of the quality potato fertilizers. It will pay the farmer to 
always insist on a quality mixed fertilizer containing Sul-Po-Mag. 


POTASH DIVISION 
INTERNATIONAL MINERALS & CHEMICAL CORP. 


GENERAL OFFICES 


20 NORTH WACKER DRIVE. CHICAGO 6 
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FURTHER TESTS WITH 3-CHLORO-IS« IJPROPYL-N-PHENYT. 
CARBAMATE AS A SPROUT INHIBITOR 
FOR POTATO TUBERS! 
P. H. Hernze,? Paut C. Martu® anp C. C. Crarr* 


Marth and Schultz (2) found that 3 chloro-isopropyl-N -phenyl 
carbamate (3-Cl-IPC) was extremely effective in preventing sprout 
growth in potatoes as compared with other sprout-inhibiting chemicals 
such as isopropyl-N-phenyl carbamate, methyl ester of naphthaleneacetic 
acid, and 2,4,5-trichlorophenoxyacetic acid. The results presented here were 
obtained in experiments designed to ascertain the responses of several 
varieties of potatoes grown at two locations and stored at several 
temperatures, and to consider to some extent concentrations and methods 


of application of 3-Cl-IPC. 


EXPERIMENTAL PROCEDURES AND RESULTS 


Four well-known varieties of potatoes, Chippewa, Irish Cobbler 
Katahdin and Kennebec, grown in Maine and North Dakota. were shipped 
to Beltsville, Maryland, where storage tests were conducted in controlled 
temperature rooms. Replicated 20-pound samples were used and all 
treatments were applied on November 6, 1953. Some of the samples 
were momentarily dipped in a 1 per cent suspension of 3-Cl-IPC con 
taining approximately 1 per cent Tween 20 as a wetting agent. They 
were allowed to dry for a few minutes in front of a fan and packed in 
half-bushel baskets for storage at 45°, 55°, and 65° F-. 

After five months some samples at 65° F. were rotting; therefore, 
all samples at this temperature were removed from storage and weighed 
to determine the percentage loss due to shrinkage, rotting, and sprouting. 
The loss in each of these categories is given in table 1. 

Considerably more shrinkage occurred in the untreated than in 
the treated lots and the additional loss of over 5 per cent from sprouting 
made the average loss over 21 per cent exclusive of the rotten potatoes 
This is in contrast to less than 10 per cent in the treated lots. 
of rotten potatoes in treated and untreated lots did not differ appreciably, 
The high loss of potatoes in some of the North Dakota lots was due 
primarily to Fusarium rot. The incidence of decay provided an opportunity 
to determine the effects of the sprout inhibitor on rots and will be 
later. 


The quantity 


discussed 


Dipping in a 1 per cent suspension was effective in controlling 
sprouting on all 4 varieties from each location. The development of a few 
sprouts on the Irish Cobbler lot from North Dakota was apparently related 
to the early harvesting 2 months prior to the application of the 3-C1-IPC. 

Other samples were dipped in 0.5 per cent suspension and held in 
storage for 7 months at 55° F. The results, as shown in table 2. again 
show that considerably higher shrinkage occurred in the untreated than 
1 Accepted for publication April 21, 1955 
*Physiologist, Agricultural Marketing Service. Plant Industry Station, Beltsville. Md 


3Senior Physiologist, Agricultural Research Service, Plant Industry Station, Belts 
ville, Md. 


‘Associate Physiologist, Agricultural Marketing Service. Plant Industry Station, 
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TasLe 1.—Losses in weight due to shrinkage, rotting, and sprouting in 
treated and untreated potatoes after storage for 5 months at 65° F. 


Treatment | State | 
and 
Variety Origin Shrinkage | Rotting Sprouting 


Per cent | Per cent Per cent 


} Losses Due to— 
of 


Dip, 1 Per cent 3-Cl-IPC: 
Chippewa | North Dakota | . 24.0 
Maine 7 8 

Irish Cobbler North Dakota . 1.8 
Maine } 


Katahdin | North Dakota 
Maine 


Kennebec North Dakota 
Maine 
Average 


None (Check) 


Chippewa North Dakota 
Maine 


Irish Cobbler North Dakota 
Maine 


Katahdin North Dakota 3. 
Maine 3. 0 
Kennebec | North Dakota oO 
| Maine 5. 
Average ......... 16.0 4.0 


in the treated lots. There was a trend toward more rotten potatoes in 
the untreated lots. Rotting and sprouting together caused appreciably 
greater losses in the untreated lots than in those treated with 1 per cent 
3-Cl-IPC. The 0.5 per cent suspension was as effective as 1 per cent 
in inhibiting sprouting, but the average losses from rotting and shrinkage 
tended to be intermediate between those in the untreated lots and those 
in the lots treated with the 1 per cent 3-CI-IPC. 

There was considerably less sprouting in the untreated potatoes stored 
for 8 months at 45° F. than in the preceding samples held at higher 
temperatures for shorter storage periods. All sprouting was effectively 
controlled by a momentary dip in 1 per cent 3-Cl-IPC. The untreated 
samples again showed somewhat higher percentages for shrinkage and 
rotten potatoes than the treated samples, table 3. 

Further variations in treatments were made on two lots of Irish 
Cobbler potatoes. These included dusting with a tale containing 3 per cent 
3-Cl1-IPC. The potatoes were shaken in a bag until thoroughly covered 
with dust and then placed in half-bushel baskets and stored with similar 
untreated samples at 55° F. Other samples were placed in baskets lined 
with kraft paper and covered with paper toweling that had been impreg- 
nated with approximately 3 grams of 3-Cl-IPC. The samples were then 
covered with a paper pad and a wooden lid. This treatment was included 
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Taste 2.—Losses in weight due to shrinkage, rotting and sprouting in 
treated and untreated potatoes after storage for 7 months at 55° F. 


Treatment State 
Losses Due to 
and ot 
Variety Origin Shrinkage Rotting Sprouting 
Per cent Per cent Per cent 
Dip, 1 Per cent 3-Cl1-IPC: 
Chippewa North Dakota . 24.5 
Maine 0 
Irish Cobbler North Dakota : 0 
Maine 0 
Katahdin North Dakota 
Maine 
Kennebec North Dakota 
Maine 
Average 


Dip, 0.5 Per cent 3-C1-IPC 


Chippewa North Dakota 
Maine 


Irish Cobbler North Dakota 
Maine 


Katahdin North Dakota 
Maine 


Kenneber North Dakota 
Maine 
Average 


None (Check ) 


Chippewa North Dakota 
‘Aaine 

Irish Cobbler North Dakota 
Maine 


Katahdin North Dakota 
Maine 
Kennebec North Dakota 
Maine 
Average 51 


to determine the feasibility of a blanket treatment of potatoes after thes 
had been placed in the storage houses. Still other samples were dipped in 
1 per cent 3-Cl-IPC and immediately placed in storage at 80° F. At this 
temperature the chemical apparently dissipated so rapidly that no sprout 
inhibition was noted. The 3 per cent dust was as effective as dipping 
in a 1 per cent suspension in reducing shrinkage and controlling sprouting 
at 55° F. In samples treated with impregnated paper toweling, sprouting 
in the tubers next to the towels was inhibited, but considerable sprouting 
occurred in those not immediately adjacent to the treated paper 
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7.2 0 0 
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Taste 3.—Losses.in weight due to shrinkage, rotting and sprouting im 
treated and untreated potatoes after storage for 8 months at 45° F. 


Treatment State 
and of 
Variety Origin | Shrinkage Rotting | Sprouting 


Per cent Per cent Per cent 


Losses Due to— 


Dip, 1 Per cent 3-C1-IPC: | 
Chippewa North Dakota 8.5 24.0 
Maine 


Irish Cobbler | North Dakota 
Maine 


Katahdin North Dakota 
Maine 


Kennebec North Dakota 
_ Maine 
Average 


None (Check) 


Chippewa North Dakota 
Maine 


Irish Cobbler | North Dakota 
Maine 


Katahdin North Dakota 
Maine 
Kennebec North Dakota 
Maine 
Average 


When the preceding records were completed, all samples that had 
been dipped in 3-Cl-IPC and their corresponding untreated samples were 
made into chips. No appreciable differences could be detected in the chips 
from treated and untreated potatoes. The treated potatoes in a few samples 
appeared to produce slightly lighter colored chips. 


Discussion AND SUMMARY 


All varieties of potatoes used in these tests appeared to be equally 
responsive to the sprout-inhibiting properties of 3-Cl-IPC. The place of 
production influenced the response only in so far as the time of harvest 
differed. The sprout inhibitor was effective on the tubers stored at 45°, 
55° or 65° F., but not on those stored at 80° F. immediately after 
treatment. This is in agreement with the earlier work of Marth and 
Schultz (2) who found that a considerable portion of the effectiveness 
of the chemical was lost in a few hours at 70° to 75° F. 

The amount of decay was of particular interest since earlier reports 
(2) indicated that some sprout-inhibiting materials stimulate decay in 
treated tubers. At storage temperatures of 45° or 55° F. the lots treated 
with 3-Cl-IPC developed slightly less decay than the untreated samples 
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but at 65° F. the treated samples averaged slightly more decay. At the 
lower storage temperatures (45° and 55° F.) the chemical definitely caused 
no stimulation of decay, but apparently had a slight inhibitory effect. In 
these tests the potatoes were handled with considerable care and were 
comparatively free from harvesting injuries. Further tests with 3-Cl-IPC 
applied to freshly harvested, and slightly injured potatoes, may be 
necessary to determine definitely the effect on decay in the tubers 
during storage. 

Application of 3-Cl-IPC by impregnation in a blanket type of material 
appears to be a relatively ineffective method of treatment. 

The 0.5 per cent suspension was as effective as 1 per cent in controlling 
sprouting at a storage temperature of 55° F. The possibility of using even 
lower concentrations may be of considerable importance in meeting residue 
tolerances if they are established for this compound and if the material is 
approved for use on potatoes as it has been for several other crops. 
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THREE METHODS OF FORECASTING LATE BLIGHT 
OF POTATO AND TOMATO 
IN NORTHEASTERN UNITED STATES 


R. A. Hyre'? 


Numerous investigations have been made for the purpose of finding 
the best method of forecasting late blight of potato and tomato (8). In 
Europe most methods tried have emphasized relative humidity and tem- 
perature. The most publicised method of recent years (1,3,4,/7) involves 
“Beaumont” periods, consisting of two or more consecutive days with 
(1) minimum temperature not less than 50° F. and (2) relative humidity 
not below 75 per cent. As a result of these studies Grainger (3) stated 
“It now seems fairly easy to forecast attacks of Blight.” Large (7) noted 
that broad regional forecasts to date of blight outbreak could be made 
successful, provided that the indications from the whole network of 
synoptic weather stations were taken into account by an operations-chart 
method of working. 

In the United States apparently no one has used the “Beaumont” 
criteria for forecasting blight. Wallin and Hoyman (9) used relative 
humidity and temperature data obtained from sheltered hygrothermographs 
located in potato fields. They predicted blight development, or survival, 
from the number of “blight favorable” periods per week. A blight-favorable 
period consisted of 10 consecutive hours or more of temperature 75° F. 
or less and relative humidity 90 per cent or more. The pathogen was 
considered established and capable of surviving “when a number of” such 
favorable periods preceded 14 days of untavorable temperatures and 
humidities. 

Hyre (5) and Hyre and Bonde (6) investigated several methods 
based on rainfall and temperature data and found a “moving” graph 
method to be most accurate. Blight would be forecast after 10 consecutive 
days favorable for blight and a weather forecast, at that time, of 
continuing favorable blight weather. A favorable day occurs when the 
7-day mean temperature is 77° F., or less, and the 10-day total rainfall 
equals, or exceeds, the average 10-day total rainfall for New England. 

The purpose of the present study was to find the most reliable method 
of forecasting the disease for northeastern United States. 


MetTHops 


The occurrence of blight was related to blight-favorable periods as 
developed by three different methods. Relative humidity and temperature 


1 Accepted for publication on April 27, 1955. 

Pathologist, United States Department of Agriculture, Plant Disease Epidemics 
and Identification Section, Newark, Del. 
21 am deeply indebted to the following men for arranging to have hygrothermograph 
and blight records obtained and forwarded to me. Without their cooperation this 
study could not have been made. 

Dr. Reiner Bonde, Maine Agricultural Experiment Station, Orono, Maine 

Dr. Carroll E. Cox, University of Maryland, College Park, Md. 

Dr. R. C. Cetas, Cornell University, Ithaca, N. Y. 

Dr. J. D. Wilson, Ohio Agricultural Experiment Station, Wooster, Ohio. 
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Dr. Frank L. Howard, University of Rhode Island, Kingston, R. Is. 
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data were utilized in two of the methods, and these data were obtained 
by locating hygrothermographs in louvered shelters placed a few inches 
off the ground among the plants. Rainfall and temperature data, used 
in the third method, were obtained from United States Weather Bureau 
Climatological Data. The three methods follow: (1) A “10-hour” method 
(9) by which, in the present paper, the development of blight was 
considered possible if, during a given 7-day interval, there was at least 
one period of 10, or more, consecutive hours when the temperature was 
75° F., or less, and the relative humidity 90 per cent or more, with the 
following day’s maximum temperature 90° F., or less. The more frequently 
favorable periods occurred, the greater was the expected blight develop- 
ment. 

(2) The “48-hour” method that gives “Beaumont” periods (1), such a 
period consists of 48, or more, consecutive hours with a minimum tempera- 
ture not less than 50° F and relative humidity not below 75 per cent. An 
additional stipulation, added by the writer, was that the temperature must 
not exceed 80° F. An outbreak of blight was expected within three weeks 
after the first such period following a suitable starting, or zero, date. 

(3) The third method involved “moving” graphs, as developed by 
Hyre (5). An initial outbreak of blight would be forecast by 10 consecutive 
days favorable for blight and a forecast of continuing blight-favorable 
weather, as shown in figure 1. A favorable day occurs when the 7-day 
mean temperature is 77° F., or less, and the 10-day total rainfall equals, 
or exceeds, the average 10-day total rainfall for Connecticut. The prefer- 
able 10-day average rainfall figure has not yet been determined. It will 
likely approximate that for Connecticut during the potato season, 1.21 
inches, (5). Once blight is established, fewer favorable days are required 
for its increase. 

The seasonal starting dates were figured from past work (2,5,6) in 
which blight records and rainfall data for many years were used. 

The blight estimates were made for the vicinity of the hygrothermo- 
graphs and do not necessarily apply to more distant areas. Disease was 
recorded on potatoes at four stations and on tomatoes at two 


EVALUATION OF MetTHODs OF ForECASTING BLIGHT 


Presque Isle, Maine — elevation 606 feet. The relation of favorable 
blight weather to observed blight on potatoes at Aroostook Farm, near 
Presque Isle, is given in figure 2. The average 10-day rainfall is 1.14 
inches. Forecasting blight by either the 10- or the 48-hour method would 
be difficult, since the distribution pattern of favorable blight periods was 
about the same for two years (1950, 1951) of severe blight as it was 
for three years (1949, 1952, 1953) of little blight. During the other year 
of severe blight (1954) many favorable blight periods occurred 

With the moving-graph method blight would always have been fore- 
cast before it occurred, although in some cases it was first observed quite 
a while after the first favorable period. In 1953 this method alone would 
have been successful, since the forecast would have been for no blight 
and, at most, only a trace occurred in a few spots. 


State College, Pennsylvania — elevation 1175 feet. The results for 
late blight on potatoes are shown in figure 3. The average 10-day rainfall 
figure of 1.21 inches was used. 
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A MOVING GRAPH METHOD OF FORECASTING LATE BLIGHT 
OF POTATO AND TOMATO 


TEMPERATURE RAINFALL 
7-DAY 7-DAY 10-DAY 


MEAN TOTAL MEAN TOTAL 


ee a3 

oe 66 63 

ne 63 76 

6s 67 76 

64 76 

67 62 7s 

ee 62 75 $44 76 
60 66 73 534 76 
70 $2) 74 
64 56 si6 14 
es 72 si2 73 
as 67 76 si2 73 
ag 60 si7 74 
96 72 64 526 7s 
97 73 65 536 77 
93 549 78 
69 65 77 555 79 
67 64 76 559 60 
66 62 7s 556 80 
67 62 7s $53 79 | 
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DISEASE FAVORED BY 7-DAY MEAN TEMPERATURE 77°F, OR LESS, 
AND 10-DAY TOTAL RAINFALL ABOUT 1.20 INCHES,OR MORE. 

INITIAL DISEASE FORECAST AFTER 10 CONSECUTIVE FAVORABLE 
DAYS, AND A WEATHER FORECAST OF CONTINUING FAVORABLE 
BLIGHT WEATHER. 


DATE- 10 13 22 


TEMPERATURE FAVORABLE RAINFALL FAVORABLE 


Ficure 1.—An illustration of how temperature (° F.) and rainfall (inches ) data 

are used to determine days favorable for blight. In this example, any forecast would 

be for no blight since there are only three consecutive blight favorable days instead 
of ten such days. 


ire 
364 
DATE 
tt MAX. MIN. 
3 
2 
me 
= 


1955] HYRE: FORECASTING LATE BLIGHT IN NORTHEASTERN U. S. 365 


PRESQUE ISLE, MAINE 


r 


1948 10 HOUR 
46 HOUR 


BLIGHT LIGHT 4 > 


48 HOUR 
BLIGHT SEVERE > >> 


10 HOUR 
46 HOUR 
BLIGHT 
MOVING GRAPH 


— 


SEVERE - % DEFOLIATION 


10 HOUR 
46 HOUR 


BLIGHT LIGHT 4 > 


MOVING GRAPH comm 


1953 10 HOUR 
46 HOUR 
BLIGHT TRACE 


19564 10 HOUR 
46 HOUR 
BLIGHT 
MOVING GRAPH 


SEVERE 


i 
‘3 20 
AuGusT 


4 
27 


JUNE 


@ BLIGHT FAVORABLE PERIOD BY 
TEMPERATURE METHOD 
DAYS FAVORABLE FOR BLIGHT BY “MOVING GRAPHS BASED OWN RAINFALL 
AND TEMPERATURE: 


10,08 46 HOUR, RELATIVE HUMIDITY - 


TEMPERATURE FAVORABLE COD) RAINFALL FAVORABLE 
FAVORABLE NEITHER FavonaBie 
| BEGINNING OF HYGROTHERMOGRAPH FIRST OBSERVATION OF 
' RECORDS, OR INTERRUPTION OF BLIGHT 
: THE SAWE > INCREASE OF BLIGHT 


Ficure 2.—Relation of late blight on potatoes at Presque Isle, Maine, to the oceurrence 
of blight-favorable periods determined by three methods, 1949-1954 
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STATE COLLEGE, PENNSYLVANIA * 


T T T T 
10 HOUR 
46 HOUR 
SLIGHT SEVERE 


MOVING 


46 nour 4 ‘ 


BLIGHT LIGHT + > 
MOVING GRAPH 


BLIGHT INOCULATED 


10 HOUR 

46 HOUR 

BLIGHT 
MOVING GRAPH 


10 HOUR 
46 HOUR 
BLIGHT NONE 
MOVING GRAPH 


‘3 20 
JUNE JULY AUGUST 


* FOR INTERPRETATION SEE FIGURE 2. 


Ficure 3.—Relation of late blight on potatoes at State College, Pennsylvania, to the 
occurrence of blight-favorable periods determined by three methods, 1950-1954. 


The pattern of occurrence of 10-hour “favorable” periods is similar 
regardless of the severity of blight. A possible exception was the year 
1952 when somewhat fewer favorable periods occurred. 

The 48-hour periods, likewise, show little favorable correlation with 
the occurrence of blight, although the records are too incomplete to 
draw a definite conclusion. 

According to the moving-graph method blight should have occurred 
in 1950 and 1951, and it did; none should have occurred naturally in 
1952 (before inoculations were made) and 1953, and it did not; and 
it should have occurred in 1954, but did not. All three methods indicated 
that blight should have been — in 1954 but none was observed. The 
year 1954 was preceded by two years of no blight and it seems likely 
that inoculum may not have been present since it may not have been 
introduced, 


& 
306 
a a ~ 
4 
1980 
4 >> 
Sipe 
| 
— 
f 
ths, 
4 serr 
4 
= 
4 


1955] HYRE: FORECASTING LATE BLIGHT IN NORTHEASTERN U. S. 367 


Bridgehampton, Long Island, New York — elevation 60 feet. The 
results, on potatoes, are given in figure 4. The average 10-day rainfall 
figure used was 1.09 inches. Forecasts of blight by the 10-hour, and the 
48-hour, relative humidity-temperature methods definitely would have 
been misleading for the 4 years studied. Numerous “favorable” periods 
throughout the growing seasons indicated that severe blight should have 
occurred, but blight was rated light for three years and absent for the 
fourth year. 

The moving-graph method quite accurately depicted the blight story. 
The one favorable blight period by this method in 1954, when no blight 
occurred, came at the end of the potato season and was too late to be 
significant. 
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Fioure 4.—Relation of late blight on potatoes at Bridgehampton, Long Island, to the 
occurrence of blight-favorable periods determined by three methods, 1951-1954 


Kingston, Rhode Island elevation 100 feet. Blight development was 
observed on potatoes. The average 10-day rainfall figure used was 1.21 
inches. The relation of late blight at Kingston with “favorable” periods, 
as determined by the 10- and the 48-hour methods and given in figure 5, 
was about the same as that in Bridgehampton; that is, there was little 
positive correlation. This could be expected since both stations were 
near the coast and only about 55 air miles apart 
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Figure 5.—Relation of late blight on potatoes at Kingston, Rhode Island, to 
occurrence of blight-favorable periods determined by three methods, 1949-1954 


Records were not available for 1949, but the patterns of occurrence 
of 10-hour favorable periods for the other years are very similar, yet 
blight was severe in one year and absent or light in the other years. In 
1952, however, there was a period of hot dry weather in July, which 
may have eliminated the pathogen since blight did not appear later although 
there was favorable weather for it according to all three methods. 

The 48-hour method had more periods and days “favorable” for blight 
in 1954, when blight was severe, than during the other years when blight 
was light or absent, but there were nearly as many “favorable” periods 
in 1953 when little blight occurred. 

The moving-graph method generally would have been successful, 
except that blight was observed in 1950 before favorable weather for 
the development of the organism occurred, and no blight was observed 
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in 1952 although it would have been forecast late in the season. Although, 
as noted, hot dry weather earlier in the season may have eliminated the 
pathogen. 


Salisbury, Maryland — elevation 10 feet. Late blight development 
was observed on tomatoes as you will observe in figure 6. The average 
10-day rainfall figure used for determining favorable periods was 1.47 
inches. In 1950 the only 48-hour “favorable” period recorded (records are 
incomplete) occurred after blight was severe on unsprayed tomatoes. In 
1951 numerous 10-hour favorable periods occurred, but no blight was 
present. Thus, the results from each of the two methods involving relative 
humidity might be called successful in one of the two years but not in 
the other one. 

Predictions would have been successful both years by the moving 
graph method since the only favorable period in 1951, when blight was 
absent, occurred so near the end of the season as to be of little significance 
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Figure 6.—Relation of late blight on tomatoes at Salisbury, Maryland, to th 
occurrence of blight-favorable periods determined by three methods, 1950-195] 


Wooster, Ohio elevation 1030 feet. Late blight development was 
observed on tomatoes as shown in figure 7. The 10-day average rainfall 
figure used was 1.22 inches. The maximum temperature used in 1952 and 
1953 for determining 10-hour favorable periods was 70° F., instead of 
75° F. as used elsewhere in this paper. The records for 48-hour “favorable” 
periods for the same two years are missing. 

Relatively few 10-hour favorable periods occurred, except in 1950, 
and this agrees generally with the absence of blight or its occurrence in 
light amount. Numerous favorable periods occurred in 1950, when blight 
was present in moderate amounts. 

The absence of 48-hour favorable periods (where records are avail 
able) generally agreed with the absence of blight or its presence in light 
amount (1949). In 1950, when more blight occurred, however. the one 
48-hour favorable period occurred after blight was observed. 
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icure 7.—Relation of late blight on tomatoes at Wooster, Ohio, to the occurrence 
of blight-favorable periods determined by three methods, 1949-1954 


Hypothetical forecasts of blight by the moving-graph method were 
less successful at this station than at the other stations. They were 
fairly successful in three years 1949, 1950, and 1954. In 1952 and 
1953 no blight was observed when minimum number, or length, of favorable 
periods oceurred. In 1951 blight should have been expected by this 
method, but none was observed. 


DIscUSSION 


Of the three methods compared for forecasting late blight in the 
northeastern States the “moving” graph method would appear to be the 
most reliable for this purpose. In no case would this method have failed 
to forewarn of the occurrence of late blight in moderate or severe amounts. 
Sometimes, however, blight would have been forecast when it did not 
develop. Such less critical errors would hardly impair the value of the 
method. Quite likely prolonged hot dry weather early in the season may 
occasionally eliminate the inoculum so that blight would not develop later 
in the season as forecast when the weather turns favorable for the disease. 
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In this work the hypothetical forecasts were made always on the assumption 
that a source of inoculum was present. Also, in »ractice, a blight forecast 
may not necessarily be made after 10 consecutive blight-favorable days. 
If the weather forecast is for continued weather favorable for blight the 
occurrence of blight would be forecast. But if the weather forecast is for 
weather unfavorable for blight the non-occurrence of blight would be 
forecast. 

The two methods based on relative humidity and temperature records 
were of especially questionable value for forecasting blight when used in 
those areas where the relative humidity was high for many hours almost 
every night. Such areas occurred along the sea coast and in the mountainous 
area of State College, Pennsylvania. 

There is some indication that the moving-graph method might be 
less successfully employed under Wooster, Ohio, weather conditions 
than at the other stations investigated. But it should be remembered that 
tomatoes were used in Ohio, whereas, potatoes were used in nearly all 
other cases The moving-graph method should be tried more extensively 
in Ohio to ascertain its value under the climatic conditions prevailing there. 


SUMMARY 


Three methods were compared for possible use in forecasting late 
blight of potato and tomato in northeastern’ United States. Two of the 
methods were based on relative humidity and temperature data, and the 
other one on rainfall and temperature data. 

The method using moving-graphs, derived from rainfall and temper 
ature data, was the most successful of those tried. It is apparently reliable 
for this purpose. 
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TESTING POTATO SEEDLING VARIETIES IN MAINE FOR 
FIELD RESISTANCE TO LEAFROLL AND FOR 
DESIRABLE HORTICULTURAL CHARACTERISTICS' 


DonaLp Fotsom? 


INTRODUCTION 


From 1938 to 1948, inclusive, 16,006 potato seedling varieties were 
introduced to a test for resistance to the natural spread of leafroll at 
Highmoor Farm in southwestern Maine. Progress reports were published 
in 1943 (31) and 1946 (11). Potato leafroll is still an important problem 
in Maine and other potato-growing areas. The data presented here may 
help to indicate what must be done if leafroll is to be controlled through 
varietal resistance. They also throw some light on methods that are 
important in testing potato seedling varieties that have resistance to 
other virus diseases. The chief topics to be considered are field exposure 
methods, insect counts, inheritance of resistance, desirable horticultural 
characteristics, yield tests, tuber size, tuber type, cooking tests, and a 
comparison of field tests with aphid-inoculation tests. 


|LEAFROLL EXPOSURE ANP SEEDLING VARIETY SELECTION 
AT Hicu Moor FARM 


Exposure of seedling varieties to leafroll in the Highmoor Farm 
test was made by planting every third row with partly leafroll Green 
Mountains (in 1938 and 1939) or with Chippewas which were 77 to 
99 per cent leafroll, and by planting the seedling varieties in the intervening 
rows. In this way each seedling variety was grown with leafroll rows of 
a commercial variety three feet distant on one side and six feet distant 
on the other. Additional exposure to the disease was furnished by many 
replanted seedling varieties which had contracted the disease during the 
previous season. 

The seedling varieties when first planted in the Highmoor Farm 
test consisted of very small tubers; 2,000 could be packed in a bushel 
box. Each small tuber had been produced by a seedling plant during the 
previous summer in the United States Department of Agriculture green- 
houses at Beltsville, Maryland. The small tubers of the new seedling 
varieties were planted three feet apart in the row, to permit digging 
without mixing the tubers of one hill with those of the next hill. Despite 
the small size of the seedling variety tubers, many of them gave rise to 
normal-sized plants with as many as 35 tubers per hill. Weak hills and 
hills with poor foliage were not harvested. The tubers from each hill 
that was harvested were laid out on the ground for examination and 
were discarded if of poor shape. If a hill was kept, the largest tubers 
up to ten in number were kept 

In the second season of testing a given batch of seedling varieties, 
the tubers were planted whole at one-foot intervals with three-foot intervals 
between varieties. During the second season, any seedling variety was 
discarded if leafroll was noted in one or more hills, or if the vines or 
tubers lacked too many of certain desirable horticultural characteristics. 


1 Accepted for publication May 3, 1955. _ 
“Plant Pathologist, Maine Agricultural Experiment Station, Orono, Me. 
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If a seedling was kept, the ten largest tubers were selected for replanting. 

In the third season, 20 tubers were saved from each kept seedling 
variety. From the 20 hills grown in the fourth season, 50 to 100 tubers 
were kept to produce the same number of hills the fifth season. At this 
stage the seedling variety was not discarded because of leafroll if the 
disease was present in only a small perecntage of the hills, but the leafroll 
hills were rogued out. Samples were taken for cooking tests, yield tests 
on Aroostook Farm in northeastern Maine, mahogany-browning tests in 
cold storage, and tests for resistance to ring rot and late blight. Tubers 
produced in the Aroostook Farm yield tests were examined for type, 
size, and eye distribution. Additional samples were taken for cooking tests, 
so that both farms would be represented in the cooking tests 

The yield rate of the Highmoor Farm leafroll rows was low and 
the tubers were mostly small. The plants grown from these tubers were 
much smaller than the plants of seed stock showing leafroll for the first 
time. Therefore it was considered undesirable to replant leafroll stock 
Each year some healthy Chippewas were planted next to leafroll rows 
Samples from this stock were greenhouse-tested for leafroll content during 
the winter. Since the greenhouse test always showed a high percentage 
of leafroll, the freshly infected stock was planted as leafroll rows 

Probably some seedling varieties were termed leafroll which had 
false ieafroll, that is, foliage characteristics resembling leafroll symptoms 
but not due to leafroll, as described by Le Clerg (18). Also it is known 
from grafts that some seedling varieties contained the leafroll virus without 
showing indubitable symptoms. Leafroll symptoms varied widely from 
one seedling variety to another, as described by McKay and Clinch in 
Ireland, where seedling varieties were sprout-infected from the same 
source (25) 


INSECTS AND Resistance To ar HicumMoor Farm 

Planting was done May 2-4 to May 21-25, usually by May 14, except 
in one wet year when it was done June 7-13. Since all field spread of 
leafroll is by insects, counts were made of the aphids, usually on five 
leaves per plant (at top, near top, at middle, near base, and at base of 
plant) for 10 plants per row, in two or more leafroll Chippewa rows, and 
the abundance of any other kind of insect was noted. The peak of aphid 
infestation was usually reached and passed in August. Maximum aphid 
counts per 50 leaves in August and September for the years 1939 to 
1950 were respectively 660, 782, 268, 247, 3200, 2238, 2553, 774. 461. 
2282, 29, and 4026 

The average leafroll spread and variation in spread to new seedling 
varieties and check rows of commercial varieties and certain seedling 
varieties were as follows: 


Variety Years Average Range 

Per cent Per cent 
Chippewa 10 9) 77 to 100 
Green Mountain 12 75 244to 9 
Katahdin 4 57 47 to 78 
New seedlings 10 75 41 to 93 
X 1276-185 8 19 Oto 75 
B24-58 x 7 


‘ / Oto 44 


4 
7 
; 
a 


374 AMERICAN POTATO JOURNAL { Vol. 32 


The foregoing figures show that there was much spread to commercial 
varieties and that, on the average, three-fourths of the newly introduced 
seedling varieties saved from the previous year had contracted more or 
less leafroll and were eliminated the first year of replanting. 

Year by year variation in leafroll spread was compared with the 
variation in insect abundance. In two of the test years there was more 
leafroll spread than usual, and in one year there was somewhat less 
than usual, but there was a comparatively high aphid count in all three 
years (maxima of 2282, 4026, and 3200 per 50 leaves). There was one 
other year of high aphid count (maximum 2553). In seven years of 
abundant flea beetles (Epitrix cucumeris), leafroll spread more than 
usual in one year when the aphid count also was high. Tarnished plant 
bugs (Lygus lineolaris) were abundant in one year and leafhoppers 
(Empoasca fabae) in another year, but leafroll spread was not unusually 
high in either year. In 1949 the aphid count was very low (maximum 
87) but the leafroll spread was normal; flea beetles were abundant. The 
most abundant aphids were Aphis abbreviata, Macrosiphum solanifolii, 
and Mysus persicae, all of which were present each year, although 
Highmoor Farm had no buckthorn or wild plum on it and only one 
rose bush. Although there seems to be no clear-cut correlation at High- 
moor Farm between the abundance of certain kinds of insects and the 
few departures of leafroll spread from the norm, the location apparently 
was consistently favorable for testing field resistance to leafroll. 

Previous research on Highmoor Farm had shown that some leafroll 
always invaded completely healthy, cage-grown Green Mountain stock 
as soon as it was grown in the open. Therefore an insect trap was set up 
in 1948, a few rods away from the resistance test. The counts from the 
trap were very low, usually 0. Evidently leafroll was contracted by the 
seedling varieties from within the test rather than from outside. 

Gregory (13) states that there can be a large spread of leafroll 
with low Myzsus persicae counts, and Bald et al. (1, p. 29) have shown 
that certain conditions which reduce the number of Macrosiphum solani 
folii may increase its efficiency as a leafroll vector because the conditions 
change the aphids’ method of feeding. Henner and Schreier in Austria 
(14) found that with Myzus persicae predominating, the aphid population 
on potatoes was small and alatae were of little importance in the 
dissemination of viruses; the degree of virus-degeneration corresponded 
to the extent of aphid colonization. Broadbent (2) states that the rate of 
virus spread through a potato crop depends less on the size of aphid 
infestations than on the time aphids arrive and the frequency with which 
they move. Klostermeyer (17) reports that aphids can acquire the 
leafroll virus in a 10-minute feeding, and, when infective, can inoculate 
in a 10-minute feeding. 


INHERITANCE OF RESISTANCE 


In 1944 the percentage of leafroll that had been contracted in 1943 
was less in crosses where both parents were Highmoor Farm resistant 
seedling varieties than in crosses where only one parent was such a 
seedling variety (11, p. 252). In 1945 the percentage of seedling varieties 
that had escaped leafroll in 1944 was 14 times as great in crosses where 
one parent was a Highmoor Farm resistant seedling variety than in 
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crosses where neither parent was such a seedling variety (11, p. 253). 
However, the value of resistant seedling varieties as parents may differ 
considerably. For example, B24-58, from a cross of Imperia x Earlaine, 
transmitted much less resistance, in seedling varieties started in the 
Highmoor Farm test in 1945, than X 247-48, from a cross of Katahdin 
x Earlaine. Results were as follows: 


Seedling varieties Leafroll-free 
Cross Parents 1946 1946 

Per cent 
Green Mountain x X247-48 320 89 


B2 


B579 


326 


40) 


58 x Katahdin 


Another example was supplied by certain crosses started im the 
test in 1946. Many of the seedling varieties were discarded in 1946 
because of poor vines or tubers. Results from the remaining seedling 
varieties in 1947 were as follows: 
Seedling varieties Leafroll-free 


Cross Parents 1947 1947 


Per cent 
> 


B24-58 x B38-16 
X1276-185 x B38-16 
X1276-185 x B61-3 


194 


79 


587 


Thus B24-58 transmitted much more leafroll resistance thanX1276 
185 when both were crossed with B38-16 (a seedling variety resistant 
to scab? Furthermore, when used as a parent with B61-3 (a seedling 
variety resistant to late blight and scab), X1276-185 transmitted much 
more leafroll resistance than when used as a parent with B38-16. Appar 
ently the advantage to be gained by using a leafroll-resistance seedling 
variety as a parent is variable. 

In 1948, 1531 new seedling varieties were started in the test. Of 
these, 178 came from a cross between two leafroll-resistant seedling 
varieties, X1276-185 and B522-33. Of this cross, 130 seedling varicties 
were grown in 1949 and were found to be 28 per cent free of leafroll 
The other 1353 came from crosses with only one parent leafroll resistant 

either X1276-185 or B522-33. Of the seedling varieties from these 
crosses 680 were grown in 1949; these were only 13 per cent free from 
leafroll. Thus there was more field resistance with both parents resistant 
than with only one parent resistant. 


DestRABLE HorTICULTURAL CHARACTERISTICS 


To be of the best commercial type in Maine, a potato variety should 
have the following horticultural characteristics : 


Sprouts absent at digging. 
Dormancy persisting during storage. 
Rapid and uniform emergence of shoots in field. 


Few stalks per hill. 
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5. Leaves and leaflets large, flat, and solid dark green. 
6. Vines quick growing. 

7. Vines sturdy, erect, and large. 

8. Foliage dense, shading out weeds. 

9. Vines maturing early, in spite of DDT and fungicides. 
10. Tubers deep in soil, to avoid greening. 

11. Tubers easily detached at digging 

12. Tubers uniform in shape. 

13. Tubers with smooth contour. 

14. Tubers with regular shape. 

15. Tubers mostly of commercial size. 

16. High yield rate. 

17. Tuber skin smooth, and intact after digging. 

18. Tuber skin glossy. 

19. Tuber skin bright in color. 


20. Eyes shallow. 

21. Eyes numerous and/or well spaced, to avoid seed waste. 
22. Hollow heart absent. 

23. Raw tuber flesh white. 

24. No mahogany browning at low-temperature storage. 
25. High starch content (like that of Green Mountains). 
26. Tuber flesh mealy but cohesive when boiled. 

27. Tuber flesh mealy when baked. 

28. Tuber flesh remaining white when boiled or baked. 
29. Tuber flesh light colored when french fried. 


30. Tuber flesh good tasting when cooked in any way. 


No commercial variety has all these characteristics. Many leafroll 
resistant seedling varieties have been discarded at Highmoor Farm for 
flagrant defects such as the growth of sprouts, nipples, and knobs from 
the eye end in the field, leaf rolling, weak vines, poor vine type, poor 
tuber shape, low yield rate, and rough skin. Some seedling varieties had 
many stalks per hill and the tubers were therefore too numerous and 
too small. This was attributed at first to planting whole tubers, but 
such seedling varieties showed the same characteristics when planted as 
2-ounce seed pieces. This problem will be discussed more fully below. 

Smoothly contoured, shallow-eyed, similarly shaped tubers are wanted 
by cooks (32, p. 330, 336). Seasonal conditions may cause a difference 
in tuber size, and both influence tuber type (8). The growing season 
at Highmoor Farm in 1946 was such that tuber type in Green Mountains 
as well as in many seedling varieties was variable and generally poor. 
Discarding because of poor tuber type increased with the use of Green 
Mountains as a parent. In the seedling varieties started in the Highmoor 
Farm test in 1943 and kept until 1946, 64 per cent of those harvested 
in 1946 in a cross of X247-48 x Green Mountain were discarded because 
of poor tuber type. There was an average such discard of only 33 
per cent for all seedling varieties harvested in 1946. 
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Tests AND HorTicuLTURAL CHARACTERISTICS 
AT AROOSTOOK FARM 


The yielding capacity of a seedling variety is important. Soil variation 
at Highmoor Farm makes yield tests impractical there. Since most of 
the Maine potato acreage is in Aroostook County, it was considered 
desirable to test seedling varieties for yield, tuber type, and tuber size 
on Aroostook Farm as soon as the 50-hill stage was reached on Highmoor 
Farm. Thereby some of the commercially unsuitable leafroll-resistant 
seedling varieties could be eliminated before too much time and land had 
been wasted on them. 

The yield test on Aroostook Farm was laid out each year by a 
checkerboard method (15). Across the test field and along each row, 
seedling varieties were alternated with commercial varieties so that 
ach seedling-variety plot was adjacent to four commercial-variety plots 
in the same row and in the next rows. Usually three commercial varieties, 
Green Mountain, Katahdin, and Chippewa or Kennebec, were distributed 
so that all three were represented in the four plots adjacent to each 
seedling-variety plot. Each commercial variety thus had enough plots 
to give a reliable average and to disclose any important soil variation in 
the test field. Replicate plots of any seedling variety were spaced so as 
to lie in different parts of the field. Livermore (19) states that “in the 
case of a small number of plots a systematic arrangement actually 1s 
more random than a chance arrangement,” referring to arrangement by 
drawing lots, and that “the ideal plan should include a check every other 
row.” He also (21) states that “check plots distributed systematically 
throughout the experimental area provide one of the best indicators of 
the variability of the soil and weather,” and that “a systematic layout is 
one of the possible random plans for any particular experiment.” On 
Aroostook Farm, each plot was 20 feet long and contained 20 hills grown 
from measured 2-ounce seed pieces. 

Some seedling varieties were eliminated early because they did not 
yield more than two-thirds as much as the lowest yielding commercial 
variety in the test. As the number of plots of a seedling variety increased, 
less discrepancy in yield rate was tolerated. 

The crop from each yield-test plot was examined for tuber char 
acteristics. Since tuber shape varies with tuber weight, type was judged 
for tubers weighing as close to 8 ounces as possible. Tuber types were 
classified according to plaster-of-Paris replicas (8, Fig. 17) designated 
as round, short cylindrical, oblong, short oval, long oval, pear-shaped, 
conical, and dumbbell. It was also noted whether the tubers averaged 
too small and whether too many of them were too small or oversize. 

In yield tests on Aroostook Farm in 1944 and 1945, most of the 
seedling varieties failed to meet requirements of yield rate and tuber 
size. Too many stems per hill sometimes resulted in the tubers being too 
numerous and therefore too small (11, p. 262, 10, and 9). This difficulty 
of excess sprouts and tuber number has appeared to be inherent in 
certain seedling varieties regardless of region, season, storage temperature, 
or size of seed piece. Riedl (27) states that the tendency to set few or 
many tubers is inherited, and can be determined in the plants grown from 
small tubers of first-year seedling varieties. Pratt ef al. in New York (26) 
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found that the relationship between the number of tubers set by different 
varieties remained fairly constant from year to year. 

Further yield tests were conducted on Aroostook Farm in 1947, 
1948, and 1950 through 1953. The yield rates of the commercial varieties 
ran from 324 to 623 bushels an acre, depending on the year and the 
variety. The number of seedling varieties tested in the six years were 
respectively 67, 41, 39, 39, 21, and 11. In 1947 only a third of the 
seedling varieties compared well enough with the commercial varieties 
to merit retesting in 1948. In 1948 only a tenth of the seedling varieties 
were kept. In 1950 the two highest yielding seedling varieties, with 569 
and 613 bushels an acre compared with 556 to 652 from the commercial 
varieties, had undesirable tuber shape, and no other seedling variety 
yielded more than 513 bushels an acre. In 1951 Katahdins yielded 542 
bushels an acre, about half of the seedling varieties yielded at least 90 
per cent as much, and seven yielded as much as Katahdins or more. Two 
hitherto very promising seedling varieties were discarded at this time, 
one because of insufficient yield, unreliable tuber type, germination in 
storage at temperatures low enough to inhibit germination of commercial 
varieties, and unsatisfactory cooking quality, and the other because of 
insufficient yield, tenderness of vines to hail and cultivation operations, 
and unsatisfactory cooking quality. In 1952 only four seedling varieties 
were not deficient in yield rate, tuber size, or tuber type. In 1953 eight 
seedling varieties had tubers that were too small and of these 8, six 
yielded significantly less than Katahdins. The other three included the 
last one from the Highmoor Farm test. This survivor at last accounts 
was doing well in South Africa but in several 1953-1954 storages in 
Maine developed very undesirable cooking quality due to a dark, un- 
attractive color, and a fibrous network in the fibro-vascular layer in the 
stem end, when cooked. 

The tests described above show that when the most promising leafroll- 
resistant seedling varieties were compared with common commercial 
varieties the great majority of the seedling varieties proved to be horti- 
culturally substandard with respect to vines, tuber size, tuber type, yield 
rate, or cooking quality, or combinations of these. 


COOKING QUALITY 


Many factors affect the cooking quality of potatoes (32). Elaborate 
methods have been developed for judging the cooking quality of potatoes 
(5, 16). Here it was desired to eliminate any seedling variety that had 
reached the 50-hill stage if it had especially undesirable color, texture, or 
flavor when cooked, or if it was not at least about as good as Katahdin 
in these characteristics. Consequently home cooking tests were made from 
1941 to 1952 inclusive by the author and his family. In all, 146 seedling 
varieties were subjected to 465 comparisons. Only one comparison was 
made per day, usually with Chippewa, Katahdin, and Green Mountain 
from the same Highmoor Farm or Aroostook Farm field as the seedling 
variety. In most comparisons the tubers were boiled with the skin on, in 
many they were baked, and in a few they were boiled and then mashed. 
Boiling was done in open-meshed labelled bags and was continued for 
each tuber until it was “done” according to the common method of 
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testing with a fork. Some seedling varieties were considered undesirable 
because of certain cooking characteristics such as yellow or dark gray color, 
greasiness, or flat or strong flavor. The most promising seedling varieties 
were compared for several years. 

Although specific gravity may indicate certain cooking characteristics, 
it is not sufficient alone for judging cooking quality. Color, texture, 
and taste can be objectionable in boiled tubers of some seedling varie- 
ties with high specific gravity. Data (in 1946) on specific gravity in 
relation to culinary suitability in 15 seedling varieties were as follows: 
very satisfactory seedlings 1.086, 1.066, 1.057, and 1.051; satisfactory 
seedlings 1.077, 1.069, 1.067, 1.066, 1.065, 1.060, and 1.057 ; unsatisfactory 
seedlings 1.083, 1.082, 1.076, 1.070, and 1.061. Specific gravity of three 
commercial varieties were: Green Mountain 1.070; Katahdin 1.069; and 
Chippewa 1.064. It may be seen that of the six seedling varieties with 
specific gravity equal to that of Green Mountain or greater, four were 
unsatisfactory for cooking. In Connecticut, specific gravity was found to 


be unreliable as the sole criterion in assessing the mealiness of potatoes 
(12). 


RESISTANCE TO INSECTS AND TO DiIskAses OTHER THAN [LEAPROLI 


Mahogany browning usually develops in certain varieties after several 
months’ exposure to storage temperatures just above freezing. Tests 
were run for susceptibility to mahogany browning in 20 seedling varieties 
in 1943-1944, in 5 in 1944-1945, and in 69 in 1946-1947. The last group 
provided data which showed that differences in susceptibility in parents 
used in crosses were reflected in the susceptibility of the seedling varieties 
That is, susceptibility to mahogany browning is inherited (6). Further 
tests were run on 17 seedling varieties in 1947-1948; on 6 in 1949-1950; 
on 14 in 1950-1951, and on 9 in 1951-1952. The 1950-1951 test developed 
no mahogany browning in Katahdin and Chippewa controls (usually very 
susceptible) and in very few seedling varieties. Failure of mahogany 
browning to develop in the crop of some years has occurred in other 
work (by Folsom) on this physiological disease. 

Samples from 20 seedling varieties were taken in 1942-1944 and 
tested (by Donald Merriam) in the Aroostook Farm greenhouse for 
latent mosaic (X-virus). These had been in the test for several years 
an were from three crosses, namely, B24 (Imperia x Earlaine), X247 
(Kepplestone Kidney x Earlaine), and X1276 (Houma x Katahdin) 
The results follow 


Cross oa Tubers Seedlings | X-Virus Range | X-Virus Averag 
Per cent Per cent 

B24 vidal 285 12 0-100 6) 

X 247 150 4 0- 50 13 

X1276 304 4 16- 81 52 


It is apparent that seedling varieties from the cross X247 were 
more resistant to the X-virus than the seedling varieties of the other 
crosses. No X-virus was found in the seedling variety X247-48. In 1946, 
58 seedling varieties were sampled which were from crosses having X247-48 
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as one parent. The samples from 38 of these seedling varieties had no 
X-virus, though the 58 seedling varieties had been grown at Highmoor 
Farm for four years. It appeared that X247-48 passed its resistance to 
X-virus on to many of its cross-progeny. In the winter of 1946-1947, 
grafts (by Donald Merriam) of X247-48 on Green Mountain showed 
X247-48 to be graft-susceptible to X-virus with a severe breakdown. 
Hopperburn was more injurious at Highmoor Farm in 1946 than 
in any other year from 1938 to 1952. This followed a rapid increase in 
potato leafhoppers blown into the southern and coastal counties of 
Maine by a southwest wind persisting for several days. Such severe in- 
festations of potatoes by leafhoppers are rare in Maine and do not occur 
in Aroostook County. The seedling varieties differed much in susceptibility 
to hopperburn. Resistance to hopperburn is inherited to a considerable 
extent, according to McFarlane as reported by Carter (3, p. 697). 
Resistance to green peach aphid infestation was tested in 40 seedling 
varieties by Jean Burnham Adams in New Brunswick in 1943 (11, p. 
261). One aphid-resistant seedling variety contracted 81 per cent leafroll 
in the Highmoor Farm test in 1943, whereas various leafroll-resistant 
seedling varieties were aphid-susceptible. 


COMPARISON OF HiGuHMooR FARM TEST 
Aroostook Farm Apuip-INOCULATION TEST 


\s explained previously, at Highmoor Farm new seedling varieties 
were tested for field resistance by being grown in rows, each of which 
was adjacent to a leafroll Chippewa row from which the disease was 
spread by insects. At the end of the growing season, the seedling varieties 
with poor vines and tubers were discarded and the rest were bagged 
up for replanting. Leafroll became apparent during the second growing 
season, At Aroostook Farm a method was developed of inoculating new 
seedling varieties early in the growing season with green peach aphids 
from greenhouse-grown leafroll plants (28). 

With this method, 7637 new seedling varieties were aphid-inoculated 
in 1945 (22, p. 282, 362). All these excepting 2028, (26.6 per cent) 
showed leafroll in that year and were discarded. Of the 2028, re- 
planted in 1946, all except 650 (8.5 per cent of the original number ) 
showed leafroll early as the result of the 1945 inoculation or of field 
spread in 1945. The 650 were again aphid-inoculated in 1946, when 232 
of them remained apparently free from leafroll and were saved for 
replanting in 1947. These 232 were 3.0 per cent of the original number. 
Three crosses showed much more survival than 3.0 per cent as follows: 


Cross Parentage Saved in 1946 
Per cent 

93 

10.1 


13.8 


X247-24 x B24-58 
B24-78 x X247-24 
B24-58 x X247-24 


B582 
B583 
B673 


These three parent seedling varieties, B24-58, B24-78, and X247-24, 
had taken practically no leafroll in several years of exposure to the field 
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test on Highmoor Farm, but when they were aphid-inoculated im 1946 
(22, p. 361), they became 80 to 100 per cent leafroll. It is clear that the 
aphid-inoculation test in 1946 was more severe than several years of the 
Highmoor Farm field test. A similar difference was found by Mckay 
and Clinch in Ireland (24 and 25). It also is clear that if these valuable 
parents had been originally tested by aphid inoculation they would have 
been immediately discarded. 

Sixty-nine seedling varieties which had proved field-resistant to 
leafroll at Highmoor Farm for several years were tested on Aroostook 
Farm in 1947 with the aphid inoculation. Of these, 62 seedling varieties, 
or 9O per cent, became infected. (Data from Donald Merriam. ) 

At Highmoor Farm in 1948, seedling variety B24-58 contracted 
about 40 per cent leafroll after having contracted none in several years’ 
tests previously. Leafroll was contracted by approximately 25 per cent 
of the seedling varieties received from Aroostook Farm in 1947 and 
1948 after they had passed the aphid-inoculation test. Apparently the 
1948 field test at Highmoor Farm was more rigorous than the Aroostook 
Farm aphid-inoculation tests of previous vears. 

Sixteen field-resistant seedling varieties were subjected to the aphid 
inoculation test in 1949, Four showed no leafroll and six others revealed 
from 8 to 40 per cent leafroll (23, p. 46). Presumably the remaining six 
were highly susceptible. 

From these comparisons, it may be concluded that the aphid-inocu 
lation test, generally, was apt to eliminate some field-resistant seedling 
varieties that would be suitable for breeding and promising for commercial 
use, whereas, occasionally, seedling varieties passing the aphid-inoculation 
test succumbed to the field test. 

Six crosses were represented in both the Aroostook Farm aphid 
inoculation test and the Highmoor Farm field-resistance test. A compar 
son of their behavior in the two tests showed that, in general, the Aroostook 
Farm aphid-inoculation test was more severe 

Seedling variety B522-33 was saved in 1946, for use as a parent, 
from a cross of X792-94 x B1241-91 (Katahdin inbred) represented 
by 352 seedling varieties received at Aroostook Farm in 1944. Several 
aphid-inoculation comparisons are available between crosses with 1522-33 
(resistant to aphid inoculation) as a parent and crosses with the field 
resistant seedling variety B247-48 as a parent. These comparisons were 
made at Aroostook Farm beginning in 1948. 

In these comparisons, the crosses with X247-48 as a parent had a 
slight edge over the crosses with B522-33 as a parent 


Cross 


B2082 
B2081 


B2125 


Parents 


Seedling Varieties 


G.M. x B522-33 
G.M. x X247-48 


Triumf x B522-33 
B2149 X 247-48 x Triumf 


B2150 X 247-48 x B522-33 Of 349, 6 grown in 1950, 1 saved 
B1189 X 247-48 selfed Of 72, 8 grown in 1950, 3 saved 


Of 189, none saved in 1950 
Of 264, 1 saved in 1951 


Of 69, none left in 1950 
Of 79, 1 left in 1950 
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SAMPLES SENT ELSEWHERE 


Samples of apparently resistant seedling varieties were sent to 
research workers elsewhere for growth in various years. Some reports 
were reecived on these samples, indicating that some of the more resistant 
seedling varieties were also resistant elsewhere as well as in Maine, and 
were of value as parents in breeding for leafroll resistance. 


SEEDLING Variety X1276-185 


During the first-years of the Highmoor Farm field iest, the threat 
of leafroll had not yet been reduced by the Florida test, foundation seed, 
early planting and harvesting, and aphid control. During this period some 
growers wanted a new leafroll-resistant variety as a substitute for the 
very susceptible Chippewa variety. An answer to this need seemed to 
be furnished by seedling variety X1276-185, introduced to the Highmoor 
Farm test in 1939. This seedling variety came from a cross of Katahdin 
and Houma. 


In 10 years at Highmoor Farm, Chippewas averaged 91 per cent 
leafroll, ranging from 77 to 100 per cent, whereas X1276-185 in 8 
years averaged 19 per cent, ranging from 0 to 75 per cent. In commercial 
fields, also, X1276-185 has shown much less increase in leafroll than 
Chippewas. Seedling variety X1276-185 has been compared in other 
respects to Chippewas by growers, the author, and others. It has shown 
less sprouting in late storage, more uniform emergence from the soil, 
fewer stalks per hill, faster initial vine growth, and denser foliage. It 
shows earlier maturity by a week, fewer large and small tubers, somewhat 
inferior yield rate, less glossiness, brightness, and smoothness of the 
tuber skin, and more eyes in the stem-end half. This seedling variety 
shows less mahogany browning, slightly yellower color in cooked flesh, 
better taste (equalling that of Green Mountains), and less shrinkage when 
graded out from storage. There is little or no difference between X 1276-185 
and Chippewas in some characteristics such as tuber type, shallowness of 
eyes, starch content, and susceptibility to late blight. 


Sometimes X1276-185 has developed too much hollow heart. This 
is also true of Katahdins. X1276-185 showed no effect on tuber type 
from drought conditions in 1952 which threw adjacent Kennebecs and 
Green Mountains off-type. Where spraying was not completely effective 
in controlling foliage late blight in Katahdins and Green Mountains, there 
was more of the disease in X1276-185 than in these other varieties. 
X1276-185 was not injured by hopperburn in 1946 whereas many other 
seedlings were. 


Seedling variety X1276-185 is considered by some tablestock growers 
to be preferable to Chippewas and not. inferior to some named varieties 
that have been brought into Maine. However, early varieties apparently 
are generally not in favor now. Seedling variety X 1276-185 is interesting 
in that it is more resistant to leafroll than either of its parents. The data 
on this seedling also show that there is value in the testing of a promising 
seedling variety by a number of growers and scientists under various 
conditions. 
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IMPROVEMENTS IN METHODS 


It now seems probable that more leafroll tolerance sinould have 
been allowed in the early years of the Highmoor Farm test. A seedling 
variety (e¢.g., B24-58) can take 40 per cent leafroll in one year and 
none in other years. A seedling variety (e.g., X1276-185) can take up 
to 30 per cent leafroll in the test and yet remain practically free of the 
disease when grown commercially. The Canoga variety in New York 
showed only a trace of leafroll for six years prior to its release in 1950, 
and then in 1951 took “a fairly high percentage” (20, p. 672), but 
apparently was generally resistant enough for commercial growing. 

Although Green Mountains are completely infected with virus X 
and yet are consistently high-yielding, seedling varieties in a_ leafroll 
field-resistance test probably should be tested early for virus X, and 
measures taken to keep each seedling variety free of the disease. 

Tests should be made to determine what leafroll type or types may 
be present in diseased seedling varieties, in diseased rows furnishing 
inoculum, and in commercial fields. 


GENERAL VALUE OF TESTING FOR LEAFROLL RESISTANCE 


Practical measures for the control of leafroll have been developed, 
as described by Simpson and Shands (29) and by Folsom (7). These 
measures apparently will have to suffice for leafroll control for a long 
time to come, according to the results described in this paper. 

Although leafroll resistance is proving harder to find than resistance 
to some other potato diseases, the prospects seem better than they were 
several years ago. Cockerham (4) in Scotland states that several genetic 
factors are concerned in heritable resistance to leafroll, and that they 
delay infection when dispersed but may entirely prevent infection when 
sufficiently aggregated. Sources of resistance in this country pointed out 
by Stevenson and Akeley (30) are Kepplestone Kidney, Imperia, Ear 
laine, Houma, Katahdin, and seedling varieties including B24-58, X1276 
185, and X927-3. 


SUMMARY 


From 1938 to 1948, 16,006 potato seedling varieties were introduced 
to a field-resistance test on Highmoor Farm. The effect of exposure was 
not evident in any seedling variety until the following year. Many seedling 
varieties were discarded before they showed leafroll, mostly on account 
of undesirable vine or tuber characteristics or both. 

As an average for 10 years, 75 per cent of the saved, newly introduced, 
seedling varieties contracted leafroll the first year of exposure. Control 
plantings of Chippewas. Green Mountains, and Katahdins became 91, 
75, and 57 per cent leafroll, respectively, as an average for the years of 
first exposure. One of the most resistant seedling varieties contracted 
only 7 per cent as an average for 8 years. The spread of leafroll varied 
from year to year, with no apparent clear-cut correlation with the abundance 
of certain kinds of insects. 

Leafroll resistance was increased by the use of resistant seedling 
varieties as parents in crossing, but not to the same degree for all seedling 
varieties. 
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At least 30 horticultural characteristics can be listed as desirable 
in a seedling variety. The absence of one or more of these resulted in 
the discarding of many leafroll-resistant seedling varieties. Important 
causes for discarding included unsuitable vines, low yield rate, too many 
small tubers, poor tuber shape, and poor cooking quality. Poorly shaped 
tubers increased with the use of Green Mountain as a parent. 

Early tests of resistant seedlings for yield rate and horticultural 
characteristics were helpful when use was made of a checkerboard design 
and of many control plots of several commercial varieties. 

Inherited resistance to mahogany browning and to virus X was 
noted. Some seedling varieties appeared more susceptible than others to 
hopperburn. Resistance to green peach aphids was not sufficient or 
necessary for leafroll resistance. 

Usually field exposure to leafroll was a less severe test than aphid 
inoculation, but in one year the reverse was true. 

As a parent for transmitting leafroll resistance, a certain seedling 
variety which survived the aphid-inoculation test was no better than 
seedling varieties which showed resistance in the field-resistance test at 
Highmoor Farm 

Seedling varieties showing leafroll resistance in Maine did the same 
itt resistance tests in some other regions. 

One early-maturing seedling variety (X1276-185) has been grown 
commercially and is better than Chippewas in some ways. 

Some tolerance for leafroll in a resistance test would improve the 
chances for finding seedling varieties suitable for commercial growing 
with respect to both leafroll resistance and horticultural characteristics. 
In resistance tests, measures should be taken to keep out or eliminate 
the X-virus, and the leafroll strains that may be present should be 
identified. 

Resistance will probably be subordinate to other means of control 
for a long time yet, but prospects are improving for developing com- 
mercially suitable leafroll-resistant varieties. 
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ABSTRACTS OF PAPERS PRESENTED 
AT THE 39th ANNUAL MEETING 
September 6-8, 1955 
East Lansing, Michigan 

AYERS, G. 
THE RESISTANCE OF POTATO VARIETIES TO STORAGE DECAY 
CAUSED BY FUSARIUM SAMBUCINUM {6 AND FUSARIUM COE- 
RULEUM 

Unnamed potato seedlings and new varieties have been assessed for resistance 
to Fusarium tuber decay through a comparison with established varieties of known 
susceptibility 

Resistance ot decay caused by Fusarium sambucinum {6 was determined by com- 
paring varietal reaction with that of the susceptible Sebago variety while the susceptible 
Keswick variety was used as a standard in a study of tuber resistance to Fusarium 
coeruleum 

Of the numerous varieties and seedlings tested for resistance to F. sambucinum 
16 none proved more susceptible than Sebago. Results show that the varieties Sebago, 
Teton, Chippewa, Pontiac and Keswick are quite susceptible to decay by this organism. 
Moderate to high resistance was demonstrated in Essex, Houma, Cherokee, Irish 
Cobbler, Pungo, Menominee, Warba, Cayuga and Merrimack 

High susceptibility to decay caused by F. coeruleum was shown in the varieties 
Keswick, Warba, White Cloud, Cayuga and Pontiac while tubers of Essex, Merri- 
mack, Ontario, Green Mountain, Snowflake, Cherokee, Early Gem, Kennebec and 
Menominee showed moderate to high resistance. 


AVERS, G. W. 


CONTROL OF FUSARIUM DRY ROT OF POTATOES BY SEED 
TREATMENT 


\ high degree of control of dry rot in stored potatoes has been obtained by 
a seed treatment of seed tubers at planting time. Evidence is given that the fungicide 
destroys much of the seed-borne inoculum that might otherwise develop in the soil 
and enter the new tubers through wounds contracted during harvesting and grading 


BEAMISH, KATHERINE AND JEAN SHEJKAL 
THE USE OF INDUCED TETRAPLOIDS IN POTATO BREEDING 


Direct crosses of diploid Solanum species (2n = 24) with the tetraploid S 
tuberosum (2n = 48) usually produce sterile triploids of no further use in breeding. 
Colchicine-induced tetraploids are being used in crossing to maintain the chromosome 
number of the cultivated varieties. Three possible approaches have been tried. 

1. Thirteen diploid species, (S. rybinii, S. phureja, S. macolae, S. kesselbrennert, 
S. stenotomum, S. cardiophyllum var. ehrenbergii, S. polyadenium, S. verrucosum, S. 
neohawkesii, S. tarijense, S. goniocalyx, S. pinnatisectum, S. saltense), have had their 
chromosome numbers doubled by seed treatment. Several clones of each have been 
used as female parents in crosses with S. tuberosum variety Katahdin. Ten have set 
seed on at least one clone. 

2. Nine diploid species hybrids, (S. pirnatisectum x S. jamesti, S. toralapanum x 
S. gigantothyllum, S. verneit x S. simplicifolium, S. simplicifolium x S. giqanto- 
phyllum, S. torolapanum x S. simblicifolium, S. cardiophyllum x S. cardiophyllum 
var. chrenbergii, S. rybinii x S. saltense, S. verrucosum x S. rybinii, S. tarijense x 
S. rvbinii), have been similarly treated. Seven of them have set seed when crossed 
to Katahdin. a 

3. One induced-tetraploid species (S. verrucosum) was first crossed to the natural 
tetraploid, S. stoloniferum. As yet, the hybrids thus produced have failed to cross 
with Katahdin ’ 

Three induced-tetraploid hybrids x Katahdin and 4 induced-tetraploid species 
x Katahdin are being back-crossed to Katahdin. As yet, only one from the first and 
two from the second group have set seed 

Variabilitv between clones is marked in each seedling family. Obvious variable 
characters include growth habit, flower colour, pollen production, and crossability 
to S. tuberosum. Reaction to disease, yield, etc. may be expected to vary likewise 
Thorough screening is, therefore, indicated to determine the value of a progeny. 
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Pollen production in the tetraploid clones is generally reduced relative to that 
of the diploid. Impaired behaviour as a male parent, however, does not necessarily 
indicate the same behaviour as a female. One completely male sterile clone of 
tetraploid S. rybinti functioned very well as a female 

Some irregularities are present in meiosis in all the tetraploid clones examined 
Multivalent associations and univalents are common. Their occurrence sometimes 
leads to loss of chromosomes and possible formation of unbalanced gametes. The 
need for screening is emphasized to insure the maintenance of desirable characters. 


BONDE, REINER 


FURTHER STUDIES ON THE CONTROL OF BACTERIAL DECAY 
OF POTATO SEED PIECES WITH ANTIBIOTICS 


Experiments were conducted to determine the approximate amount of potato 
seed pieces which can be treated in given solutions of Agrimycin 100 and Strepto- 
mycin Nitrate for the control of bacterial decay. Forty five 2-pound samples of 
Kennebec seed pieces were dipped successively in one gallon of solution of the two 
antibiotics made at concentrations of 25, 50 and 100 ppm. Each dip simulated 200 
pounds of seed pieces in 100 gallons of solution. The treated seed pieces were allowed 
to drain and dry for 10 minute periods before being inoculated by being sprayed 
with virulent cultures of Erwinia atroseptica. The samples were placed in moist 
chambers and examined at different intervals for the presence of infection. Ten seed 
pieces from each treatment were planted in the field to determine the effect on 
emergence 

The Agrimycin solutions gave complete control of bacterial decay in all of the 
treatments at the three concentrations. The emergence was not decreased by the 
treatments. The data show that 9,000 pounds or more of cut seed potatoes can be 
successfully treated in 100 gallons of Agrimycin solution and that it is very effective 
even at a concentration of 25 ppm. The Streptomycin Nitrate solutions were less 
effective and permitted traces of infection at all concentrations. All inoculated control 
seed pieces included in these experiments were destroyed by bacterial decay. The 
antibiotic treatments did not control the rots caused by various fungi 


CASSERES, E. H. 


PROGRESS IN COOPERATIVE POTATO IMPROVEMENT WORK 
IN COSTA RICA 


Cooperative relations between Cornell University and the Inter-American Institute 
of Agricultural Sciences resulted in the joint naming and introduction of the new 
Ticanel, Rosanel and Guetar potato varieties in 1953. Higher yielding than local 
varieties and possessing the major gene R, for resistance to P. infestans samples were 
sent to Panama, Cuba, Haiti, Nicaragua, El: Salvador and Honduras where repetition 
of the initial success with some of them was often hampered by lack of larger 
amounts of suitable seed stock. Guetar and Harford, the latter named in New York 
previously, are now grown commercially in Costa Rica 

Since early 1955, the Institute and the Costa Rica Ministry of Agriculture 
have been operating a joint Cooperative Potato Program that at present, among 
other projects, is increasing seed stock of five more recent, promising three-major 
gene clones resistant to P. infestans from Cornell and Pennsylvania. As 
are developed, the benefits of this cooperative work are extended 
Institute to other countries 


facilities 
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DIONNE, L. A 


INDUCING AND MAINTAINING POLYPLOIDS OF SOLANUM 
POLYADENIUM 


Autotetraploids of Solanum polyadenium have been considered of potential value 
in breeding for insect and disease resistance. A method is described for increasing 
the yield of S. polyadenium nolyploids by greatly reducing the mortality of the 
colchicine treated seedlings. The seedlings are transferred daily from a nutrient 
salt solution containing twenty grams per liter of sucrose to a simple mineral salt 
solution where they remain overnight. Treatment in the sucrose solution is main 
tained for six to eight daylight hours per day. Destruction of the seedlings by 
micro-organisms is prevented by washing in tap water after each period in the 
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sucrose solution. Daily transfer of the seedlings is continued until true leaves have 
appeared; the small plants are then potted in sterilized soil. Terminal and leaf-bud 
cuttings of both 2n and 4n S. polyadenium root readily in vermiculite if protected 
by polyethylen film during the rooting period. Quick and abundant tuberization 
of 4n S. polyadenium may be induced by grafting in virus free S. tuberosum scion 
on to a young S. polyadenium stock; aitter stock and scion have united all S 
polyadenium foliage is removed as it appears 


EASTWOOD, TOM AND JAMES WATTS 


THE EFFECT OF POTASH FERTILIZATION UPON POTATO 
YIELDS AND CHIPPING QUALITY 


Research was conducted from 1951 to 1954 upon the effects of potash fertilization 
upon both potato yields and potato chipping quality in soil cultures. This work was 
done in cooperation with four groups of agricultural agencies, private and public, 
in Pennsylvania and in New Jersey. A study of the effects of levels of potash 
applications and a comparison of the muriate and sulfate salts was included in this 
series of experiments. 

Little, if any, yield responses (total and U. S. No. 1) occurred from both 
level of potash and source of potash in the fertilizer applications. In both cases 
a number of interactions developed between the several exprimental variables in 
the expriments These effects indicated that the responses of the potato plant to 
either potash level or potash source were not simple and direct relationships, but 
were complicated reactions. 

Use of higher levels of potash applications tended to improve chip color slightly, 
but it was neither statistically significant nor of practical magnitude. The response 
was complicated as indicated by the presence of a number of interactions with the 
other variables in the several experiments. 

The use of the muriate of potash tended to produce a slightly better chip color 
than the use of the sulfate of potash, but this difference was neither statistically 
significant nor was it of a practical magnitude. Likewise, this reaction was not 
simole as evidenced by the number of interactions which developed with the other 
variables in the several experiments. 

The use of increasing amounts of potash, as the muriate, in general caused a 
decrease in specitie gravity of the potato tubers. But again this response was 
dependent considerably upon interactions with other experimental variables and such 
uncontrollable factors as weather conditions and farm location. 

In general the use of the sulfate of potash increased the specific gravity of the 
potato tubers over that produced by the use of the muriate of potash. Consistent 
with all the research with potash, numerous interactions occurred with the other 
experimental variables to modify this general but not specific response. 

The experimental evidence indicated that neither the potash level nor-the potash 
source had any influence, either direct or indirect, upon the reducing sugar content 
of the potato tubers, the keeping of the potatoes in curing storage conditions, the 
keeping quality of the tubers in cool/cold storage, or upon the taste of the potato 
chips 


EASTWOOD, TOM AND JAMES WATTS 
THE EFFECT OF NITROGEN FERTILIZATION UPON POTATO 
YIELDS AND CHIPPING QUALITY 


This report will present the findings from soil culture experiments from 1951, 
1952 and 1954, and from hydroponic (gravel sub-irrigation) cultures from 1953 and 
1954. Although it was not possible to make direct comparisons between the results 
from the soil cultures and from the hydroponic cultures the data trends were 
remarkably similar The soil culture experiments were conducted in cooperation 
with a private and a public agricultural agency in Penna, while the hydroponic 
culture experiments were conducted by this company. 

Use of under 40 to 80 pounds per acre of N in the field in some cases reduced 
plant growth, total yields and U. S.No, 1 yields of the potatoes. The plant responses 
were good and similar at levels of N above the 40 to 80 pounds per acre application 
under several Pennsylvania conditions. 
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Use of under 3.5 millimoles of nitrate in the nutrient solutions in the hydroponic 
cultures reduced plant growth, total yields and U. S. No. 1 yields. At this low level, 
1.75 to 3.5 millimoles, nutritional leaf roll developed in the varieties Kennebec and 
Russet Rural, but not in the varieties Katahdin and Cobbler. At levels above 3.5 
millimoles, that is 3.5 to 20.0 millimoles, potato plant responses were good and similat 

Depending upon the circumstances an interaction operated between N level and 
potato variety in respect to total yields. This inter-relationship was more pronounced 
for U. S. No. 1 yields. The interaction was strong between N and K.O levels in 
respect to both total yields and U. S. No. 1 yields 

Use of extra N, that is, more than was needed to support adequate potato 
plant growth and production, did not consistently and definitely improve potato chip 
color quality. No interaction developed between N and K,O levels. The data wer 
weak in the support of a possible interaction between N level and potato variety 
An interesting observation was the possible interaction between N level and K.O 
source. The so-called location factor had a much greater effect upon chip color 
quality than did N fertilization 

The direct effects of N fertilization upon the specific gravity of the potato 
tubers were erratic in direction and unclear in magnitude, depending upon other 
conditions. It appeared that both rather low and rather high levels of N applications 
raised slightly the specific gravity of the potatoes, while medium levels had little. 
if any, influence. Thus, in general the direct effects of N in the ranges which 
supported both suitable total and graded yields had little practical effects upon 
the specific gravity of the potato tubers. The potato varieties used varied in their 
response to N fertilizer treatment in an erratic manner. While both N and K.O 
levels directly altered the specific gravity values of the potatoes, they also interacted 
to further vary the responses. Sometimes even the amount of cool/cold storage 
the potato samples were subjected to before the potatoes were put into conditions of 
curing storage influenced the effect of N fertilizer upon specific gravity changes 

The various N levels used had no influence, directly or indirectly, upon the 
per cent of reducing sugar in the tubers, the keeping quality of the tubers in curing 
or conditioning storage, the keeping quality of the potatoes in previous cool/cold 
storage, and upon the taste of the potato chips 


HAWKINS, ARTHUR 
FOLIAR APPLICATION OF UREA AS A METHOD OF SUPPLYING 
NITROGEN FOR POTATOES 


Comparisons were made to determine the effect of additional nitrogen on 
Katahdin potatoes when applied (1) as weekly applications of urea sprayed on the 
foliage, (2) side dress application of either ammonium nitrate or urea when plants 
were 8 to 10 inches high, and (3) all-in-the-row at planting time 

At one location on a soil relatively low in available nitrogen where potatoe 
were fertilized with 90 pounds of nitrogen at planting time, an additional application 
of 60 pounds of N from urea (in eight weekly applications of 74, pounds N) resulted 
in a highly significant yield increase. The increase was about as great as with an 
additional 60 pounds of nitrogen applied either as a sidedressing of ammonium 
nitrate, or all applied in the row at planting time 

At a location where the soil was relatively very low in available nitrogen supply, 
the foliar applications to supply an additional 60 pounds of N resulted in an increase 
in yield which was not significant, but an additional 60 pounds applied side-dressed 
or included all-in-the-row at planting time resulted in larger and highly significant 
increases. At this location potato plants showed lack of sufficient nitrogen before all 
the nitrogen spray treatments had been applied 

Nitrogen determination of leaflets obtained periodically from the sprayed 
and unsprayed plots showed higher per cent nitrogen in the leaflets from sprayed 
plots. Sidedressing 60 pounds of nitrogen (with either urea or ammonium nitrate) 
resulted in about the same increases in yield over 9) pound treatment as applying 
150 all in the row. 


HOOKER, W. J. 
SURVIVAL OF STREPTOMYCES SCABIES IN PEAT SOIL PLANTED 
WITH VARIOUS CROPS. 


Peat soil heavily infested with Streptomyces scabies (Thaxt.) Waksman and 


Henrici was used to fill concrete bins 5’ x 6’ and 2%’ deep. These bins were located 
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in a general farming area 25 miles from potato fields. A crop of potatoes was 
grown one year and scab was uniform and severe. Soil samples were removed each 
year for plate counts and for growing Cobbler potatoes in the greenhouse to determine 
survival of S scabies. Scab on Cobbler potatoes was only slightly reduced the 
second year of fallow or of cropping to either onions, soybeans, or corn. On the 
third to sixth years differences in scab incidence between these treatments and 
potatoes were marked. Plate counts of actinomycetes isolated from the soil during 
the 6 year period were highest in the corn plots, almost as high in the potato plots, 
slightly lower in the onion and soybean plots and decidedly reduced in the fallow 
plots. It was not possible to correlate plate counts with scab incidence in these trials. 


HOOKER, W. J., C. E. PETERSON, AND N. R. THOMPSON 
SELECTION OF LEAF-ROLL RESISTANT POTATOES IN THE 
SEEDLING STAGE 


Early selection of potato seedlings segregating for leaf-roll resistance is 
very desirable in the breeding program. Following inoculation of small seed- 
lings, resistant individuals were selected before the first tuber generation and 
susceptible individuals were discarded. Potato seedlings were exposed to infection 
and grown in large, plastic, screen (32 x 32 mesh) cages measuring 12’ x 24’ 
and 6' high. Viruliferous aphids (Mysus persicae Sulz.) were shaken from large, 
leaf-roll infected plants of Datura stramonium var. tatula (L.) Torr. immediately 
after transplanting and daily throughout the period of exposure. Leaf-roll symptoms 
were evident within 2 weeks on certain individuals and almost all susceptible 
individuals showed leaf-roll svmptoms by the end of a 6 week exposure. 

By this method, it is possible to exclude other aphid borne potato viruses and 
resistant individuals may be propagated directly. In crosses involving resistance 
to late blight, virus X, and virus leaf-roll plants were first oosiiand with virus X 
and with late blight. Survivors of these tests were then tested for leaf roll resistance. 


HOUGAS, R. W., R. W. ROSS AND K. 1. BEAMISH 
— OF CERTAIN TUBER-BEARING SOLANUM SPE- 


Hybridization of 8 late blight resistant selections of the hexaploid Mexican 
species Solanum demissum with 18 diploid Solanum species (S. berthaultii, S. gib- 
hberulosum, S. gigantophyllum, S. goniocalyx, S. kesselbrenneri, S. lanciforme, S. 
phureja, S. pinnatisectum, S. polyadenium, S. rybinii, S. saltense, S. schickii, S. 
simplicifolium, S. soukuptu, S. stenotomum, S. tarijense, S. verrucosum, S. yabari) 
was attempted in 1952. Hybrids were obtained with each of these matings except 
those involving S. lanciforme, S. pinnatisectum, S. polyadenium and S. verrucosum. 
The majority of the hybrids were very vigorous. Chromosome counts of the hybrids 
were made; most were tetraploids (48 chromosomes) but there were some pentaploids 
(0 chromosomes). A few polyhaploid S. demissum plants (36 chromosomes) were 
found. The F,; hvbrids were tested for their reaction to late blight (race 1, 2. 3, 4); 
many of the hybrids were resistant. In 1953, hybridization of the F, hybrids with 
S. tuberosum as well as with the late blight resistant, Y-virus immune Mexican 
tetraploid S. stoloniferum was attempted. Viable seeds were obtained from these 
crosses and the triple hvbrids were vigorous. Limited attemnts to hybridize the F, 
plants (.S. demissum-diploid combinations) with the frost resistant, X- virus immune 
tetranioid S. acaule were vesnecessful. The triple hybrids are presently being tested 
for thair reaction to late blight and to Y-virus. 


HOYMAN, WM. G. 
PRESERVATION OF POTATO VIRUSES X AND Y BY FREEZING 


Certain potato viruses are usually maintained in suitable hosts so that inoculum 
will be available when needed, but there is always a possibility that insects will infect 
the source hosts with other viruses. Furthermore occasional transfer to virus-free 
hosts is necessary. Some other method of keeping viruses would be more convenient. 
A very virulent strain of potato virus X was expressed from Nicotiana glutinosa 
leaves in November 1951 and frozen. Another moderately virulent strain of this 
virus was exeressed from N. glutivosa in August 1954 and frozen. The juices of 
two less virulent strains of virus X were obtained from potato leaves and frozen 
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in September 1954. Three strains of virus Y, one very virulent and two moderately 
virulent, were expressed from N. glutinosa and frozen in August 1954. Portions of 
all these frozen juices were melted and tested at various times during 1955. In all 
instances they produced the characteristic symptoms on the indicator plants. The 
very virulent strain of virus X frozen in 1951 was still infective when tested in July. 


HOYMAN, WM. G. 


A CHAMBER WITH AUTOMATIC TEMPERATURE AND HUMIDITY 
CONTROLS FOR TESTING RESISTANCE OF POTATOES TO THE 
FUNGUS CAUSING LATE BLIGHT. 


For testing of potatoes for resistance to the late-blight fungus, Phytophthora 
infestans, a large inoculation chamber was built on the earthen floor of the green 
house. A wooden frame 13 feet long, 74% feet wide and 6 feet in height at the 
eaves having a gable-type roof with approximately a 3 inch rise per lineal foot, 
was constructed to support the 005-inch Bakelite plastic film, and the humidity and 
air-conditioning equipment. A door was located at one end. Water repellent varnish 
was used to protect the wooden frame and galvanized staples were used to fasten 
the Bakelite to the frame. The Bakelite on the two sides with the longest dimensions 
was stapled at the top and to 1 inch wooden dowels at the bottom. This arrangement 
made it possible to roll the sides up whenever the chamber was not being used for 
late blight testing and the floor space could be used for other purposes. Some out 
standing characteristics of Bakelite that make it especially suitable for constructing 
an inoculation chamber are high transmission of light, resistance to tearing, low 
water-vapor transmission and heat-sealability. Potted plants left in the chamber 2 
weeks showed little etiolation. 

\ humidifier having an evaporation capacity of approximately % gallon of water 
per hour was suspended from the center of the roof 6 feet above the floor. At this 
location the vapor discharged from the 6 holes in the humidifier dome was deposited 
on plants at any place on the chamber floor. Hair-element-type humidistats were not 
satisfactory under the high relative humidity maintained in the chamber. Very 
satisfactory relative humidity control has been obtained by an electronic humidistat 
The heart of the controller is the sensing element which can be selected to cover 
any range of approximately 10 per cent relative humidity from 20 to 93 per cent 
A series of elements covering ranges from 20 to 93 per cent is available. The sensing 
element consists of a gold leaf grid embossed on a plastic base and coated with 
special salt and plastic. 

If the chamber is to be used during the summer, temperatures favorable to the 
late-blight fungus must be provided. A window-type room air conditioner was sat‘s 
factory for lowering the temperature. The unit was mounted at one end of the 
chamber 4 fect above the floor and its operation was controlled by a thermostat 
mounted 1 foot above the floor at one side of the chamber. Chamber temperatures 
of 68 to 72° F. were maintained when the greenhouse temperatures were slightly 
over 100° F. The cost of the chamber was approximately $600 


ISLEIB, DONALD R. 
POTATO SPROUT INHIBITORS 


A number of chemical sprout inhibitors are reported to give excellent results 
as does the new technique of sprout inhibition through irradiation. Consideration of 
the advantages of each method and appraisal of its potential is necessary for the 
orientation of further work on this problem. 


KENNEDY, E. JAMES 
IMPORTANCE OF FIELD DETECTION OF POTATO DISEASES IN 
POTATO CHIP MANUFACTURE 


The application of sprout inhibitors to potatoes is increasing, especially in the 
potato chip industry. Proper field selection is very important prior to the application 
of MH-40 to insure that only the best potatoes available are treated. A program of 
field inspection in Colorado is described, utilizing growers, receivers, and State 
Inspection Agencies. Some of the benefits which may be derived from such a program 
are explained. 


(Continued in November issue) 
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NEWS AND REVIEWS 


Recipients of Honorary Life Memberships at The Potato Association of America’s 
Annual Meeting at East Lansing, Michigan, September 6, 1955 with Arthur Hawkins, 
retiring president, center. Left to right: A. E. Mercker, W. C. Edmundson, Hawkins, 
J. W. Seannell and K. H. Fernow 


DR. KARL HERMAN FERNOW HONORED 


Dr. Fernow was born in Washington, D. C., on October 12, 1893. 
He came to Cornell University in 1912 where he obtained his Ph.D. 
degree in 1925. During the first World War, he served in the U.S. Navy 
from 1917 to 1919. He married Lucy Kephart and they have been blessed 
with three children, David, Leonard, and Elizabeth. 


Dr. Fernow has been interested in potato diseases ever since he 
started his graduate work. He served as a Special Field Assistant working 
with potatoes in Steuben County during the summer of 1919 and on the 
Steuben County Seed Improvement Fellowship from April 1, 1920 until 
March 31, 1922. From 1922 to 1923 he was an assistant in the Department 
of Plant Pathology and again from March 1 to June 30, 1924, when he 
was appointed an instructor. After obtaining his Ph.D. degree in 1925, 
he was appointed an assistant professor in the department and was made 
an associate professor in 1947. He taught plant diseases to winter course 
students from 1925 until the course was discontinued in 1942. 


He early became interested in potato virus diseases and as co-author 
and alone published several abstracts of his work on these diseases. His 
thesis entitled, “The interspecific transmission of mosaic diseases,” was 
published as Cornell Memoir 96 in 1925. He was engaged as a potato 
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inspector in 1922 and, in 1924 became head of the potato mspection 
work in New York State. This position has taken much of his time for 
he not only inspected potatoes during the summer but also planned, 
planted, and inspected seed plots at Ithaca and in the South, and recom- 
mended changes from year to year in potato inspection standards to the 
directors of the New York State Seed Improvement Association, Inc. 
He conceived the idea of growing a sample plot in Florida where the 
potatoes to be grown for certification could be planted early enough to 
give a disease reading before planting in up-state New York. 

Dr. Fernow gave instruction on virus diseases of potatoes to 4-H 
Club members and held contests in 1938 and afterwards for several 
years in June at the summer meeting of the Seed Improvement Association 
and in August at the Empire State Potato Club Field Day. He has 
maintained a potato-virus plot at the farm where the Field Day 1s held, 
not only for contests of 4-H Clubs, but for the education of potato 
growers and others. 

During the second term of 1932-1933, he spent his sabbatic leave 
studying in Germany and during leave in 1948-1949 he worked for the 
Colombian government on potato diseases and inspection and other 
similar problems. 

Dr. Fernow is a very modest person and of a retiring nature, not 
known for his verbosity. But years of observation have shown that when 
any of his colleagues or potato farmers of his state want to know something 
about potato diseases, they beat a path to Dr. Fernow’s door. Experience 
has convinced us that there we get an unbiased answer no matter how 
much it might hurt. Dr. Fernow has established a potato inspection 
service of unimpeachable reputation and his sincerity and integrity ts 
never questioned by growers of his state. To them and to me he stands 
at the top as an authority on potato diseases and as director of the potato 
certification service. 

It is with a great deal of pleasure and a feeling of pride that I 
have the privilege of presenting my friend of long standing, Dr. K. H. 
Fernow, as an Honorary Life Member of this association. 

Prepared by M. F. Barrus and Ora Smith 


WILBUR CLIFFORD EDMUNDSON HONORED 


W. C. (Cliff) Edmundson was born in Moscow, Idaho, January 31, 
1888. His formal education was obtained in that city. After completing 
public school he attended the University of Idaho prep school and 
the University of Idaho, receiving the Bachelor of Science Degree in 
Horticulture in 1911. Upon his graduation from the University, Cliff 
was appointed Deputy State Horticulture Inspector for Latah County 
In 1913 he resigned this position and returned to the University for 
graduate work in horticulture. He received the M.S. degree in that subject 
in 1914. after which he was appointed Assistant Horticulturist im the 
University of Idaho, a position he held until January 14, 1918, when he 
was appointed Horticulturist in the United States Department of Agri- 
culture. He advanced step by step in this position until he became 
Senior Horticulturist in 1948. He has been in charge of the Potato Station 
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at Greeley, Colerado, for about 36 years, and the station under his 
direction is a model of orderliness and efficiency. 

Cliff's research work, in cooperation with other Federal and State 
scientists, has contributed much to the potato and onion industries of 
the Great Plains Region. He is among the best authorities if not the best 
authority, in the United States on growing potatoes under irrigation. His 
recent research projects include breeding and culture of potatoes and 
onions. 

Besides running a model experiment station, conducting a number 
of projects on potatoes and onions, and cooperating with the State 
scientists at Fort Collins, Cliff has initiated and maintained the finest 
cooperative relations with potato and onion growers. He confers with 
and advises farmers and growers and represents the United States 
Department of Agriculture at conferences and meetings on potato and 
onion production. He is the author of a bulletin entitled, “Potato Pro- 
duction in the Western States” and sole or joint author of at least 29 
other scientific papers. 

An excerpt from a letter received from Dr. J. E. Kraus, Dean and 
Director of the Agricultural Experiment Station of the University of 
Idaho is indicative of the respect and admiration that many people have 
for Mr. Edmundson. Dr. Kraus said: “I have known Cliff for many 
years and so far as I am concerned he is an outstanding person in both 
his personal and his professional life. | think that his research as applied 
to potato production in Colorado and surrounding areas has been of an 
outstanding nature. The potato station at Greeley, Colorado, has an 
excellent reputation, and most of this I think is due to Cliff's outstanding 
operation of the station. At all meetings, scientific or otherwise, which I 
have attended and where Cliff was present, he was the life of the meeting. 
People always liked to have him present because of his personality and 
his ability to get along with all types of people. It is also my understanding 
that Cliff is an outstanding leader in his community and is considered as 
one of the leaders in many of the community problems in Greeley.” 

Cliff will retire from the Federal Service before very long and 
those who have worked with him for many years can say that as 
superintendent of the Greeley Station, as a cooperator in research, as a 
consultant to growers and others in the potato and onion industries, and 
as a friend of everyone, young or old, rich or poor, he is hard to beat. 
It will be difficult to find a successor who can fit into every situation with 
the ease and grace which Cliff possesses. 


F. J. Stevenson 


ALBERT 


ERIC MERCKER HONORED 


Albert Eric (Al) Mercker was born in New York City March 7, 
1893. He attended public schools in Jersey City and received his Bachelor 
of Science Degree in Horticulture from Rutgers University in 1915. 
After working for a few years in the produce markets of New York 
City he joined the U. S. Bureau of Markets in 1918 working for the 
Market News Service in Boston. In May he joined the armed services 
and served in the World War I through December and was discharged 
as a Second Lieutenant of Infantry. 
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He rejoined the Bureau of Markets in 1919 and served as Acting 
Supervisor of Inspection in New York City markets during 1920 and 
1921. After brief service with the North American Fruit xchange he 
rejoined the U.S.D.A. as a Federal-State produce inspector serving in 
many areas. He worked with the Federated Fruit and Vegetable Growers 
Cooperative Association in 1928 and again returned to the U.S.D.A. in 
March of 1929 to head up the potato program of the Interstate Karly 
Potato Committee working with five states and the Bureau of Agricultural 
Economics. Under the Warren Potato Act “Al” worked with the potato 
program in the Agricultural Adjustment Administration and also helped 
direct the Potato Price Support Program during World War II. 

In 1948, the U.S.D.A. loaned “Al” to the Foreign Agricultural 
Services from January through March to study the market outlook for 
certified seed potatoes in the United Kingdom, Western Germany, Austria, 
France, Belgium, Italy, Spain, Portugal and the Netherlands. Among 
the problems associated with potato seed exports to Europe he found 
that there was a great preference for yellow fleshed potatoes, difficulty 
in securing dollars for purchase of American seed and an antagonism 
among certain potato breeders in some European countries, where a 
breeder gets a patent on new potato varieties and receives royalties on 
their sale. 

In June of 1948 “Al” was granted the honorary degree of Doctor 
of Laws by the University of Maine in recognition of his many services 
to the white potato industry. 

Since 1951 he has served the U.S.D.A. as Research Specialist and 
Marketing Specialist in the Fruit and Vegetable Division. 

[t is a distinct pleasure and honor to present “Al” Mercker as a 
candidate for Honorary Life Membership in the Potato Association of 
America. 


Kris P. Bemis 


JAMES WESLEY SCANNELL HONORED 

James Wesley Scannell was born March 19, 1897 at Kirks Ferry, 
Quebec. He received his B.S.A. degree in Horticulture, MacDonald College 
(McGill University) in 1921. During World War I he was in active 
service from April 1918 to August 1919. After graduation he taught 
school for a short time in Saskatchewan. On May 22, 1922 he was appointed 
an inspector for seed potato work with the jotany and Plant Pathology 
Division of the Canada Department of Agriculture in Saskatchewan. This 
was the starting point in a career which carried him to the post which 
he now holds. He was transferred to Winnipeg as Officer-in Charge of 
Seed Potato Certification in Saskatchewan and Manitoba Provinces until 
June 1943 when he was transferred to Guelph Ontario in a similar capacity 
and on July 1, 1946 he came to Ottawa to act as first assistant to the 
Chief of the Division in the supervision of Seed Potato Certification 
throughout Canada. 

His ability to make friends, his genial personality, wit and humor, 
his interest and participation in field discussions are characteristics which 
I believe have contributed to his sincere efforts in becoming a first rate 
Seed Potato Certification Specialist. His training and experience in the 
provinces before being appointed to his present position at Ottawa was 
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of great advantage in the administration of the work in the Dominion. 

seing responsible for the Administration of Seed Potato Certification 
work throughout a country the size of Canada naturally is quite a job. 
Such a position involves close contact with twelve district and supervising 
inspectors and their staffs amounting to approximately seventy inspectors 
in various classifications. From 60,000 to 70,000 acres of potatoes com- 
prising some thirty or more varieties, entered by about 9,000 growers are 
inspected in the ten provinces of Canada. 

With twelve district and seventy field inspectors under his juris- 
diction, questions of interpretation of rules and regulations rulings on 
matters not covered by the regulations, arguments on classification of fields, 
grades, imspection procedures checking reports from the various district 
offices on tuber indexing, plant disease surveys and to keep abreast of 
all the intricate problems involved in potato disease control are a few 
of his responsibilities. 

A position, such as Mr. Scannell’s, requires an immense amount of 
correspondence with growers, dealers, trade commissioners and other mem 
bers of foreign governments in promoting the sale of Canadian Certified 
Seed Potatoes. He must act as a trouble shooter when anything goes 
wrong, either in his own country, or in foreign lands and when complaints 
arise resulting in difficulties associated with growing, marketing and ship- 
ping perishable produce. 

In all of his endeavors, which | have outlined in such a sketchy way, 
it is quite evident, by the widespread reputation of Canadian Certified 
Seed Potatoes, that through his initiative, patience, ability to do a 
thorough job, and to make many friends along the way, he has made 
an outstanding contribution to the Canadian certified seed potato industry. 

He served as President of the Potato Association of America in 
1953-1954. 

It has been a privilege, an honor and a pleasure to have had the 
opportunity to make these remarks concerning Mr. Scannell’s work and 
accomplishments during his long service in the interests of the potato 
industry and to present him as an Honorary Life Member in the Potato 
Association of America. 

A. G. Tolaas 


S. SECRETARY OF AGRICULTURE EZRA TAFT BENSON 
COMMENTS ON THREE BASIC OUESTIONS 
CURRENTLY VITAL TO THE NATIONAL POTATO INDUSTRY 

The following letter was sent by Secretary of Agriculture Ezra Taft 
Benson to Mr. Pusateri in reply to his letter. 

DEPARTMENT OF AGRICULTURE 
Wasuineton 25, D. C. 
August 19, 1955 

Mr. Francis P. Pusateri 
Executive Secretary- Manager 
Kern County Potato Growers Association, Inc. 
P. O. Box 83, Bakersfield, California 
Dear Mr. Pusateri: 

You asked in your letter of July 22 if we would comment on three 
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questions of vital interest to the potato industry. Your questions are 
extremely pertinent and important. We are pleased to offer our comments 

How can the potato industry better cooperate to make the USDA 
suggested potato acreage guides program more effective 

The potato industry can better cooperate in effective use of the 
acreage guides by bringing home to every grower that he should grow 
only what can be marketed successfully at reasonable prices. The problem 
of carrying that message to each grower and convincing him of its merit 
rests primarily on the potato industry itself. The Department stands 
ready, as it has in the past, to cooperate in helping to get the message 
across to as many farmers as it can. The big, hard job must be handled 
by the industry. Organization of acreage guides committees in each 
producing section may offer one of the most effective means of bringing 
about cooperation by farmers on this vital matter 

What suggestions would we offer to the potato industry that would 
assist it in conducting a more efficient potato marketing program ? 

A good potato is an excellent, economical food that can successfully 
hold its competitive position with other products contending for the 
consumer's food dollar. However, all too frequently consumers barrage 
us with “A good potato is hard to find.” We know that there are lots 
of good potatoes, but we also know that too many are marketed which 
leaves considerable to be desired. The industry could probably do more 
for itself by tightening up the requirements for a No. 1 grade potato 
and by keeping the culls and poorer grades off the table-stock market 
than by any other move they can make. Potato farmers do not take 
kindly to inferior merchandise or tools when they are consumers. They 
cannot expect their customers to react differently than does the farmer 
as a customer. This basic improvement is but one of many, but its 
importance cannot be over emphasized. Also, this improvement may be 
brought about in many ways. Some producing areas have organized 
programs such as marketing agreements that can help immeasurably in 
bringing about this type of more efficient marketing within a very 
short time. 

What could be some of the long range results of the current experi 
mental process, “potato irradiation,” in the event the process should 
become practical within the next five to ten years ? 

This question presents an inviting temptation to speculate on the 
probable results of irradiation and possible adjustments of the potato 
industry to the atomic age. It would be only idle speculation, however, for 
the process is still in the experimental stage, and neither its commercial 
application nor probable adjustments are at all clear. It is abundantly 
clear, however, that to the extent the process is commercially adaptable 
to potatoes, adjustments and probably significant adjustments, in marketing 
will need to be made. However, the specific answers to these possibilities 
must await the future. 

We appreciate the opportunity of commenting on the basic questions 
which you raised. 

Sincerely yours, 


(Signed) Ezra Taft Benson 
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ANOTHER WAY it pays to package in film | 
made of BAKELITE Polyethylene 


“Timberland” brand potatoes, packaged in bags supplied by Milprint, Inc., Milwaukee, Wisc. 


“they carry well in transit” 


This important advantage of packaging 
potatoes in bags made of film produced 
from Baxe.ire Brand Polyethylene is one 
of many cited by Herschel A. Smith, grower 
and packer of Westfield, Me. He explains : 
“Polyethylene bags properly manufac- 
tured, sealed and loaded in refrigerator 
cars and trucks carry well in transit. The 
bags are extremely durable as well as beau- 
tiful when artistically branded. Today, the 
bag 
as elevated the po- 
tato from the lowly 
bin up to the dis- 
lay counter. We have received numerous 
ters of praise from housewives.” 
You will find strength for easy filling and 
safe handling, excellent printability for 


BAKELITE 


sales appeal and brand promotion, and top 
protection for freshness that can lead to 
premium prices and steadier markets. See 
your packaging supplier now about putting 
this year’s crop in film made of Bakexrre 
Polyethylene. 


SPECIFY FILM MADE OF 


COMPANY 


A Division of Union Carbide and Carbon Corporation[{[{g30 East 42nd St., New York 17, N. Y. 
The term Bakeurre and the Trefoil Symbol are registered trade-marks of UCC 
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